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LETTER OF TRANSMITTAL 


JANUARY 15, 1951. 
To Members of the Senate Committee on Interior and Insular Affairs: 


When the Senate on August 15, 1950, agreed to Senate Resolution 
239 authorizing this committee to make a fuel study, the problems of 
development and utilization of fuel reserves in a peacetime economy 
were uppermost in the minds of all concerned. Now we are confronted 
with the more imperative demands of a wartime economy which range 
all the way from those involved in preparedness for defense to those 
involved in actual conflict on a global scale. The scope of our study, 
therefore, has been actually broadened. We must still obtain the 
most definite information possible with respect to ‘available fuel 
reserves of the United States and the present and probable future rates 
of consumption thereof,” to use the language of the resolution. We 
must still give consideration to the formulation of a broad “national 
fuel policy to meet the needs of the United States in times of peace and 
war.” We must be prepared to recommend ‘‘methods of encouraging 
developments to assure the availability of fuels adequate for an ex- 
panding economy and the security of the United States.”’ 

Now we must give greater emphasis to the problems of security, the 
problems of accelerated development of energy resources, and to the 
questions of the comparative availability and effectiveness of specific 
types of energy resources in a wartime economy. 

It is altogether conceivable that the study we have been instructed 
to make may, even though primary consideration is given to the 
» military aspects, make clear to us ways and means of showing all the 
peoples of the world how natural resources can be utilized to relieve 
men everywhere from the misery and the want which, after all, have 
been the principal causes of war throughout history. To this end it 
has been planned to conduct, in advance of formal hearings, a round- 
} table discussion by experts in the field of energy resources in order to 
» make available in compact form as comprehensive a review as possible 
7 of the best knowledge and best thinking in this field. 
> As a preliminary step, the following monograph of basic factual 
» information relating to the subject matter of our study has been pre- 
pared at my direction under the supervision of Mr. Arthur A. Sandusky 
Sof the committee professional staff, with the assistance of specialists 
} from the Department of the Interior and the Legislative Reference 
| Service of the Library of Congress. This material is presented only 
Jas a compilation of known facts, and no attempt has been made to 
Pinterpret the data or to suggest conclusions. Special acknowledg- 
iment is made of the assistance afforded Mr. Sandusky by Mr. Ivan 
* Block, chairman, and the other members of the Departmental Energy 
# Committee and Miss Inge Kaiser of the Department of the Interior 
gand Dr. John Rose of the Legislative Reference Service. 

» ‘The information here presented and current developments on the 
economic front and on the international scene naturally present certain 
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questions for consideration of members of the committee and of the 
public as well. There is, therefore, appended a tentative list of such 
questions as immediately suggest themselves. The list is not intended 
to be all-inclusive, nor is there any intention to suggest what the 
answers should be. 

JoserpH C. O’Maunoney, Chairman. 


Questions PERTINENT TO A FuEL Strupy 


It has been estimated by competent authority that a wartime 
economy would require an over-all increase of approximately one- 
fourth in national fuel supplies. The first and most obvious question 
is whether the Nation can meet this additional requirement. What 
portion of the over-all increase in fuel requirements would fall upon 
each of the fuel resourees—coal, gas, oil, and hydro power? Could 
each fuel meet the increased demands that might be made upon it? 
How exact is our knowledge of our reserves of coal, gas, oil, and 
hydro power? Are present methods for accumulating data on our 
fuel reserves satisfactory? What is the excess productive capacity 
of the coal, gas, and oil industries over current demand? What, if 
anything, should be done in case of emergency to establish a pr iority 
for development of energy from renewable or abundant resources in 
order to conserve exhaustible ene rgy resources? 

What dislocations of our present fuel economy are likely to be 
caused by the additional fuel requirements for defense? To what 
extent would defense needs necessitate restrictions on liquid fuel 
consumption? To what extent is fuel-consuming equipment readily 
convertible from one fuel to another? Is it possible to redirect the 
present flow of fuel supplies to meet military needs at new points of 
consumption? Are the necessary transportation facilities available? 

Is our capacity to produce steel sufficient to supply the steel needed 
for an expanding fuel industry? Specifically, is there enough steel to 
supply the equipment needed for additional exploratory drilling, to 

construct plants for production of synthetic liquid fuel from coal or 
oil shale, to construct pipelines to move oil and gas from Canada and 
other points, or to provide storage facilities for stoc kpiling fuels in 
short supply? What can or should be done to provide an increased 
ratio of energy production per unit of steel with respect to each of 
the energy resources? 

How would our defense potential be affected by loss of access to 
Middle East or Venezuelan oil? To what extent do we rely on such 
foreign imports for domestic needs? If those supplies were lost to 
European markets, to what extent could we supply the deficiency in 
order to fuel our allies’ war machines and industrial plants? 

To what extent has cost of exploration and production of fuels 
increased in the United States since 1940 in terms of dollars, steel, 
and manpower? Is the rate of real new discoveries of petroleum 
rising or falling? Have we reached the point where we can no longer 
count on finding oil and gas at steadily increasing rates? What 
further steps can or should be taken to encourage and to expedite 
exploration and development of oil resources in the United States, 
Canada, Mexico, and elsewhere in the Western Hemisphere? 
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Has the discontinuance of the Government subsidy of stripper well 
operations resulted in any significant decline in tots al production? 
Is there a need to reestablish “the subsidy program? 

Does the situation call for a program of stockpiling liquid fuels and 
coal? To what extent is stockpiling of fuels feasible? 

Have sufficient oil reserves been set up for our Armed Forces? 
Should consideration be given to the establishment of military and 
naval oil reserves in our oil-producing submerged lands before favor- 
able areas are taken under commercial leases? 

Is the supply of metallurgical coal adequate to meet the needs of 
the expansion of steel production required for defense purposes? 
Will the demand for steel require restriction of nonmetallurgical use 
of the type of coal needed for steel production? 

Does the coal industry have the equipment and manpower to 
prov ide the increased produc tion that will be necessary to fill the gaps 
in fuel supply that will be created by defense demands and the resultant 
shift from liquid and gaseous fuel to coal? How adequate are trans- 
portation facilities to move the increased tonnage from mine to 
markets? 

In the event of restrictions on the use of liquid fuel, what would 
be the effect on farm production in view of the increased mechanization 
of farms and the increased reliance on liquid fuel? What would be 
the effect upon the transportation capacity of the Nation’s railroads 
in view of the widespread conversion to oil-burning locomotives? 

What advances are being made in the technology of discov ry and 
utilization of fuel resources? What considerations are involved if we 
are to expand our synthetic fuel program to commercial proportions? 
Do we have the manpower to mine the coal and shale that would be 
required? Is steel available for the construction of plants? What 
type of Government assistance would be required to make synthetic 
fuel production feasible on a commercial basis? 

It has been estimated by competent authority that the nation will 
have a margin of reserve generating capacity 20 percent above the 
estimated peak load of 77,400,000 kilowatts in 1953. This estimate 
is based on certain assumptions, such as the locating of new defense 
plants in areas where power is available. “How valid are such assu imp- 
tions? How compatible are they with the military requirement 
plant dispersal, for instance? Though the ove r-all power picture may 
be favorable, what is the situation area by area? Are there critical 
power shortages in regions that may become strategic ‘ally important? 
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BASIC DATA RELATING TO ENERGY RESOURCES 





INTRODUCTION 


The extent to which a nation employs energy resources is a definite 
indication of the level of living which its people enjoy. It is a definite 
indication of industrial and military capacity. It is not surprising, 
therefore, that the United States, with its unparalleled level of living, 
ranks far ahead of all other countries in total and per capita con- 
sumption of inanimate energy. Neither is it surprising that in World 
War II the United States became “the arsenal of Democracy” and out- 
produced the entire world. The American people have applied an 
ever-growing body of science and technology to the wealth of their 
natural resources and, as a result, have reaped vast quantities of 
power, heat, and light (the primary forms in which energy is con- 
sumed) and ‘have reached a level of industrial competence ‘and social 
progress never matched before by any other people in history. This 
industrial competence must now be mobilized perhaps to a degree 
exceeding the accomplishments of World War II in order to preserve 
the social progress we have attained and to save mankind from being 
plunged by the Soviet embodiment of evil into an era of spiritual, 
political, and economic darkness. 

It therefore becomes our task as a people to appraise anew the 
ehergy resources we possess, to examine the methods and techniques 
we have used in developing them and the possibilities of finding new 
ways to make more efficient use of them. This must be done so that 
we may not only enlarge and strengthen our defenses but also show 
the world how the gifts of nature can be made to serve the progress 
and freedom of man. It is not too much to say that the success with 
which we meet this new challenge to freedom will be measured by our 
success in making better use of the ene rgy resources with which this 
country abounds. 

Until the middle of the nineteenth century, hand-cut and hand- 
fired fuel wood was our primary source of energy. Today, we obtain 
power, light, and heat in the home and factory by merely pushing 
buttons or pulling switches to release energy produced from coal, oil, 
gas, and water. These buttons and switches set into operation 
a flow of energy often so complicated that comparatively few really 
know the source of the energy or the manner in which it reaches us. 

This development has been rapid and smooth. Thus far it has 
occurred without leaving in its wake great social or economic disloca- 
tions. Fuel has been available, when, where, and usually in the form 
in which it was desired, although not always at the price people could 
afford to pay. Despite our enormous consumption of fuel and the 
sometimes staggering waste attendant upon production and utiliza- 
tion, the Nation’s fuel resources are still far from exhausted. These 
tremendous energy requirements of the expanding economy and of 
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military security have resulted in a large increase of industrial and 
social dependence upon a continued supply of fuel. 

An examination of these basic resources, therefore, is of the utmost 
importance in the light of a domestic policy of economic expansion 
and full employment and of a defense policy that demands increased 
production of the machines and weapons of war. Heat, light, and 
power are a basic and essential part of this effort. They must be 
available continuously in sufficient amounts, in the proper form, and 
at the right place and time. The national interest requires specific 
answers to the question whether the resources we need are available in 
sufficient amounts, whether they are being utilized efficiently, and 
whether facilities exist to process and transport them in usable form 
to the place of need at the time of need. 

Even apart from the present international crisis, there were signs 
during the postwar years indicating that the energy economy is not 
at all times in balance. Power shortages plagued part of the Nation 
at least intermittently and forced curtailment of domestic electricity 
consumption and serious interruption of industrial activity. Fuel oil 
and gasoline shortages, especially in New England and the Middle 
West, although temporary and local, inflicted hardships. On the 
other hand, increasing imports of crude oil and residual fuel oil during 
the last 18 months, created economic dislocations in areas as far apart 
as the Appalachian coal fields and = oil fields of the State of Texas. 
All these are spot problems. They cause immediate inconvenience 
and sometimes suffering and there fan produce requests for solution. 
The basic problems, however, are: (1) the steadily growing consump- 
tion of energy; (2) the gradual shift to the liquid and gaseous among 
the mineral fuels; and (3) what should be done in anticipation of the 
eventual approach toward exhaustion of some of our resources. 

It is important to seek solutions for these problems, not only that we 
may be ready for tomorrow and the next day, but so that we will be 
prepared for 5, 10, and 20 years hence. We know the additional 
supplies of energy that will ‘be needed cannot be obtained without 
prior planning and time to put the plans into operation. In the case 
of hydroelectric power, there must be time for the planning and 

construction of dams, generators, and transmission lines—certainly 
not an overnight job. It may take 5 or even 10 years from the blue- 
print stage to obtain a flow of power. In the case of coal, it may be 
necessary to construct new mining, cleaning, and transportation 
facilities, which may take months or even years. In the case of oil and 
pas, the exploration and surveying, the drilling of wells, which may 
be failures, and the final successful drilling of a producing well with 
the necessary pipeline connections to refineries, again may take 
number of years. 

Whether we can maintain a level of energy production adequate to 
sustain our level of living and national security would seem to depend 
primarily on three factors: (1) The size of the reserves; (2) the rate and 
the efficiency of extraction; (3) the rate and efficiency of utilization. 
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1. RESERVES 





SIZE 


limited amount of accurate and detailed knowledge available about 
them. Until this year, for instance, 








The most remarkable fact about our national fuel reserves is the 
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INTRODUCTION XVII 
coal reserves was based on estimates which were prepared in the 
1920’s. In 1948 the United States Geological Survey began a 10- 
year reappraisal program. On the basis of the first of these new 
State-by-State studies it is already known that the earlier estimates 
will have to be scaled down appreciably. That is a significant change 
in basic energy data. How incomplete even the new revisions are 
is illustrated by a recent Geological Survey report on the coal resources 
of the State of Wyoming. This report covers only 47 percent of that 
area of the State which is known to contain coal. The remaining 53 
percent of the State’s known coal-bearing area is too inadequately 
mapped and surveyed to permit any adequate evaluation of its coal 
reserves. That is a woeful state of ignorance concerning one of our 
most important natural resources. And coal reserves, compared with 
those of gas and oil, at least are relatively stable. Immobile and 
in solid laye rs, coal reserves are relatively amenable to measurement 
and appraisal. As cae knowledge improves and the mapping 
and surveying of the Nation proceeds, we will approach a more realistic 
estimate of our coal reserves. 

In the case of oil and gas the situation is similar. The exactness 
of the estimates of basic reserves has been questioned. Because of 
our increasing reliance on oil and gaseous fuel and because reserves 
of oil and gas are small as compared to reserves of coal, more attention 
focuses on oil and gas reserves. The reserves commonly cited are the 
estimates of the so-called proved reserves, an ever-changing quantity 
dependent on new discoveries, consumption, and technological de- 


velopments in the science of reservoir behavior. oe estimates of 
proved reserves are prepared by industry, not by Federal agencies. 
Proved reserves may increase or decrease depending on the results 


of hew discoveries, revisions of seins Ssaitiaatan extension of old 
pools, secondary recovery, and the elimination of waste above and 
below the surface. Fortunately for the Nation, proved reserves have 
shown a steady increase. In view of the obvious importance of 
information on reserves, it is essential to know what studies should 
be undertaken to determine more accurately, if possible, the actual 
extent of the reserves of petroleum and natural gas. 

Information on reserves of hydropower, i. e., potential hydro- 
generating capacity, is in relatively good vs upe. The Federal Power 
Commission, in cooperation with other Government agencies, has 
undertaken Nation-wide surveys of hydrological and related data 
which, compared with information on mineral reserves, are more 
complete and appear to be subject to only minor controversy. 


2. RATE AND EFFICIENCY OF EXTRACTION 


Both the rate and the efficiency of extraction of fuel resources depend 
upon a variety of technologie and economic factors. Recovery 
techniques and equipment largely determine the ceiling on the rate of 
production. As to the actual rate of production of exhaustible 
resources, however, it is proper to consider what rate of production 
will best promote the economic de velopment of the Nation and at the 

same time maintain the security of the Nation. In the case of coal, 
the rate of extraction, because of inherent technical limits, is not so 
important as the methods of production. Much coal has been wasted 
in the past by inefficient mining practices which left coal underground 
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incapable of later production, or which permitted the encroachment 
of water or the possibility of cave-ins. 

Although both industry and Government have made great strides 
in improving mining practices, some estimates place coal lost in mining 
at fully the same amount as that which is produced. Since the end of 
high-gr ade coal deposits, especially in the industrial East, is definitely 
in sight, although not imminent, efficient mining practices become of 
increasing importance. 

The rate of production of oil and gas is of great importance because 
the amount produced can be changed by the mere turning of a valve 
and because a changed rate of production immediately and directly 
affects the total recoverable reserve. With respect to efficiency of 
extraction of gas and oil, it is true that oil is no longer permitted to 
escape in great gushers or to spill on the ground, and gas is no longer 
flared in fantastic volume. Much less oil is left underground with 
our present method of recovery and the bulk of gas is recovered for 
consumption. But even today, competent experts advise, easily 
one-third of the oil in a pool cannot be extracted by present methods 
of production. Control of reservoir energy and secondary recovery 
methods are contributing to the elimination of this waste. 

Too little is known about the so-called maximum efficient rate of 
production, i. e., that rate of production which will produce the maxi- 
mum amount of oil or gas over the entire life span of a reservoir. The 
intricate technical factors, arising primarily out of the characteristics 
of the individual field, are as yet imperfectly understood. Until 
these factors are better understood the Nation’s productive capacity 
cannot be determined with accuracy. While industry and Govern- 
ment have cooperated in trying to arrive at more exact measurement 
of the factors which determine the most efficient level of production 
for oil and gas. This is a subject which will require much intensive 
study. 

On the economic side, the rate of efficiency of production depends 
on a multitude of factors, such as pattern of surface ownership, finan- 
cial and structural organization of the producer and price of fuels. In 
the case of oil, State production controls, where they are enforced, set 
a limit on the rate of production. In the case of gas, the availability 
of pipelines or other purchasers of gas determine the output. While 
the operation of some of these economic forces in their impact on fuel 
production is understood, much remains to be discovered of the inter- 
relationships of these economic trends. 


3. RATE AND EFFICIENCY OF UTILIZATION 


Consumption patterns of fuels result not only from the demand for 
each individual fuel but also from economic conditions in the various 
fuel-consuming industries and the demand for the products of those 
industries. Among factors that shape consumption patterns are new 
consuming devices, growth and shift of population, price of fuels and of 
fuel-using equipment, restraints on and incentives to consumption of 
some particular fuel, and efficiency and economy of fuel-using equip- 
ment. These factors do not exert the same influence on all segments 
of the fuel consumption economy. Far too little is known about the 
individual and group decisions which make up the total pattern. The 
devices which measure the end results, although imperfect, do at times 
provide some indication of the over- -all trend. For instance, enough 
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information is available to show that in the year 1948, coal (both 
bituminous and anthracite) for the first time in the past century, fur- 
nished less than one-half of all energy consumed. This information 
is dramatic to the statistician, but it means little to the average citizen 
until he looks behind themathematical computations. What does this 
turning point in the Nation’s fuel history mean? What are the social 
and economic implications? 

In order to find the more significant aspects of the fuel-consuming 
trends, it is necessary to divide the energy economy into two parts: 
(1) The area of fuel consumption in which only one particular type 
of fuel will fulfill the consuming need; and (2) the area of interfuel 
competition—in which the consumer can and will readily substitute 
one source of energy for another. 

In the first area certain trends are quite apparent. The record 
production and registration of motor vehicles means increased depend- 
ence on gasoline and diesel fuel. The expanding use of tractors on 
farms, again a consumer of liquid fuel, also requires largely gasoline 
and diesel fuel. The sustained high and expanding Sobel of steel 
production requires fixed and growing amounts of metallurgical coking 
coal. Various industrial processes, primarily chemical processes, 
which are gaining in importance, depend on the availability of large 
quantities of natural gas. The rapid development of and shift to 
electro-process industries call for greater amounts of low-cost electric 

ower. 
. Past trends in this area of fuel consumption are relatively susceptible 
to projections which may serve as guide to the future. Changes do 
occur both in the technique and efficiency of consumption and in the 
underlying economic conditions, but they usually occur over a time 
span sufficient to permit gradual adjustment. 

In the area of vigorous interfuel competition predictions are much 
more hazardous. Individual choice, a fractional change in price, or 
the appearance of a new gadget can produce quick shifts in demand 
from one source of fuel to another. Normally, major trends develop 
slowly, but sudden swerves in demand can cause atleast temporary 
upset to the fuel balance. For example, it takes only several days 
or weeks to convert a furnace in a home or factory from one fuel to 
another. And when a large number of consumers shift in the same 
direction it must necessarily cause at least temporary dislocations 
until adjustment to the new consumption pattern can be made. The 
bituminous coal industry has borne the brunt of this experience 
during the course of the last several years. The anthracite coal 
industry has found itself the victim of a much longer-term trend over 
the past half century. 

On the other hand, some shifts in fuel consumption give notice 
over a period of time in advance of the actual change-over. In the 
case of dieselization of railroads, the time required to produce one 
diesel engine—perhaps a year or two—will give notice of increased 
diesel fuel consumption and of reduced coal consumption, assuming 
that the diesel engine is to replace a coal-burner. 

The changing patterns of fuel consumption are of interest to statis- 
ticians, but seem to be of no particular importance to the public when 
sufficient quantities of all energy sources are available. Yet when coal 
mines shut down in wide areas, when the men in the mines and on the 
coal-carrying railroads lose their jobs, then public concern arises. 
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These trends illustrate the intimate interrelationship of the energy 
industries. The size of oil imports, for instance, affects not merely 
the petroleum industry but, depending upon the ty pe of oil imported, 
may affect coal mines and ¢ oal-car rying railroads. The importation of 
natural gas to the industrial Northeast affects more than the demand 
for manufactured gas. A substantial portion of manufactured gas is 
produced in byproducts coke ovens whose primary output is metal- 
lurgical coke for blast furnaces of the steel industry. A shift to the 
use of natural gas would result in a loss of market for the byproduct 
manufactured gas, and except for possible basic technological develop- 
ments, would se seriously affect the supply, or at least the price, of coke 
to the steel industry. The unavailability of sources of cheap hydro 
power for the expansion of the aluminum industry is providing a new 
large-scale customer for natural gas. 

These trends have developed as a result of economic and technologi- 
cal factors operating in the private enterprise economy and not as a 
result of government planning by Federal, State, or local authorities. 

Amoi. z the determinants of the future availability of fuels is the 
efficiency of fuel utilization. A comparison of fuel consumption with 
total economic activity, for instance—that is, with gross national 
product—indicates that the amount of energy produced—and im- 
ported—per unit of national product has declined steadily during this 
century. Per capita consumption of energy has continued upward. 
At the same time the population has grown. Taken together, these 
facts suggest that there has been an over-all increase in fuel-consuming 
efficiency. Where have these efficiency improvements been most 
notable? In which segments of fuel consumption is there most oppor- 
tunity for progress? What will be the effect on total requirements? 
These are questions to which answers are available in only very sketchy 
form. It is well known that the coal-fired steam locomotive is fabu- 
lously inefficient under normal operating conditions. ‘Today’s auto- 
mobiles cannot utilize more than 30 percent at best of the gasoline- 
energy input. Improperly constructed and insulated homes permit 
large amounts of heat to escape at considerable expense to the home- 
owner. Industry and Government have cooperated in research in 
some of these areas to improve the efficiency of energy consumption. 
Construction and furnaces are being improved. The auto industry 
is working on more efficient combustion engines. The electric util- 
ities, especially, for whom fuel constitutes one-third of operating costs, 
have greatly improved their boiler efficiencies. In this last instance, 
the fuel consumer has not only the financial interest but also the 
financial resources to invest in the necessary research. ‘The motorist 
and the home owner cannot contribute similarly. They can merely 
improve individual efficiency by holding down the speed of the car 
or installing weatherstripping. Improvei ment of efficiency is one field 
in which it is possible to stretch the supply of fuel further without 
depriving anyone. 

\ hether any degree of interference with the energy economy will be 
necessary in the future—outside of direct military situations—will 
necessarily depend on the continued availability of sufficient quantities 
of energy sources to permit the steady expansion of the economy and 
the fulfilment of commitments to other nations without causing 
major dislocations. It is important that sufficient information be 
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available to permit anticipation of the fuel supply problems which 
may arise. To deal piecemeal with individual maladjustments in 
segments of the energy economy without knowledge of their relation- 
ship to the whole picture is not an effective method of approaching 
so basic a part of our national life. 

This study of our energy economy is designed to provide the 
necessary information to permit adequate, integrated solution both 
to specific temporary imbalances and to the total problem. No 
attempt is made to prejudge any possible conclusions to which this 
study may lead. The only statement that can be made with finality 
at this point is that we face a large area of ignorance about our 
energy resources and the efficiency of their utilization. The industries 
affected, the people whose capital and labor are employed in them, the 
people whose industrial and social progress depend upon their efficient 
production and distribution, and finally, the Congress with its respon- 
sibility to the people all stand in need of better information. Gov- 
ernment must know where the Nation stands. It must be able to 
judge whether the recurrent claims that our fuel resources are vanish- 
ing rapidly are based on substantial evidence or whether they are 
merely alarmist cries of partisan advocates. 

The Federal Government has responsibility in some phases of energy 
development, while the States exercise control in other phases. In 
still others the counties and municipalities have jurisdiction. Private 
enterprise makes the sole determination in the remaining large areas of 
energy activities. Do present Federal, State, and local laws and 
regulations promote the public interest in the wise development of our 
natural resources? Do we even know in specific terms what the public 
interest is when it comes to technical problems? 

Answers must be found for these questions and information must 
be developed that will permit the formulation of policies designed to 
increase the availability of reliable energy resources by drawing more 
heavily on those which are inexhaustible, such as water, wind, and the 
sun; by improving the methods of producing exhaustible resources; 
and by encouraging the more efficient consumption of energy—all to 
the end that the American people may have the assurance that their 
energy resources will not be dealt with so improvidently as to limit 
the ever higher and higher level of living possible with our national 
genius and our wealth of resources. 








CHAPTER I 
ENERGY CONSUMPTION 
I. Torat Domestic ENerGy CoNsuMPTION 


This generation of Americans enjoys four times as much energy- 
powered assistance as did the previous generation. A half century is 
not a very long time in the history of a nation. Even so, the last 50 
years have been associated with enormous and very significant devel- 
opments in the use of nonhuman energy as a basis of our national 
life. Production of industry and farm, transport of goods and people 
by rail, air, or road, the heating and lighting of our homes, these vast 
almost universal services supplying us with what we need and must 
have if we are to maintain our high-level economy and spread it 
abroad to other peoples and lands today, depend even more upon 
coal, petroleum, water power, and natural gas than in 1900. 

The grand total supply of energy from mineral fuels and water 
power in 1949 was more than four times as great as in 1899, 
31,567 ,000,000,000 B. t. u.t as compared with 7,409,000,000,000 fifty 
years before. (See tables A~1 and A-2.) Meanwhile the population 
of the United States approximately doubled with an increase from 
75,994,575 in 1900 to about 160,000,000. Thus, as compared to the 
relationship a mere half century ago, each person, on an average, has 
twice as much mechanical power working for him now in spite of the 
fact that there are twice as many people. The rise in total supply of 
energy from mineral fuels and water power has been particularly 
striking since the early 1930’s—the 16,579,000,000,000 B. t. u. of the 
depression year 1932 increased to 36,635,000,000,000 B. t. u. in the 
postwar year 1948. All major sources participated in the uptrend 
except anthracite coal. For it the trend during most years since 
World War I has been generally downward, falling in 1949 to an index 
of 43 as compared to 100 in 1918 and 61 in 1899. 

Bituminous coal has participated to a smaller extent comparatively 
in the upward trend than other mineral fuels. Though it had a very 
substantial absolute rise from the 1932 low level, even the peak of the 
demand stimulated by World War II did not greatly exceed the 
general level reached during World War I and in the 1920’s. The 
1918 level of 15,180,000,000,000 B. t. u. was almost reached in 1926 
(15,022,000,000,000 B. t. u.) after which the level dropped nearly 50 
percent—to 8,114,000,000,000 in 1932; several years in the 1940's 
stood at slightly above the 1926 level with 1947 providing a peak of 
16,522,000,000,000 B. t. u. On an index (1918100) the 1899 level 
was 33 whereas the levels achieved during or after World War II did 
not rise as much as 10 points above 1918. 

! The B. t. u. or British thermal unit, is the quantity of heat required to raise the temperature of 1 pound 


of water 1 degree Fahrenheit at or near its point of maximum density (39.1° F.). This equals 0.252 
calories. 
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Figure A-1.—ANNUAL Suppiy oF ENERGY From MINERAL FUELS AND WATER 
POWER IN THE UNITED States, 1899-1949. 
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Taste A.—1 Annual supply of energy from mineral fuels and water power in the 
United States, 1889 and 1899-1949, in trillions of British thermal units } 

" Rte Pease re 
Petroleum | 

(total crude) |Natural) Total 

gas petro- 


Penn- | Bitu- 
syl- minous 
vania coal 

anthra-| and 
cite | lignite 


Total | (mar- | leum |... call Water | Grand 
coal | Domes- keted | and | "fuels. power? total 
tie | Im- | produc-| natural) MS | 
|produc-| ports | tion) | gas | 
tion 


| Total 


j 
1889 ea ss : , f 3,664 | 204 
1899 = , 53 5, 065 , | 331 
1900 , 457 | , , 02 369 
1901_- . i 6,§ , & 402 
1902 , 05 3, 818 , 36 515 
1903 , ROS , 408 9, 305 583 
1904 ; 85 a 9,15 679 | 
1905 , 97: &, 255 , 22 781 | 
1906 ‘ , USe , 794 | 734 
1907 963 
1908 035 
1909 , 062 | 
1910 215 
1911 279 | 
1912 293 | 
1913 441 
1914 , Al | 
1915 , 630 | 
1916... , 744 
1917__- , 945 
1918. . 064 | 
1919 195 | 
1920 569 
1921 739 
1922 234 | 
1923 248 | 
1924 233 141 | 
1925 -— 570 430 
1926 ‘ ‘ 2, 145 471 
1927. 2. 034 ) 2ae 
1928 _. i | 1,914 5, 229 
1929 1,875 5, 842 
1930 ares * 5, 208 
1931... | 1,515 11, 526 4, 936 | 
1932... oad 1, 266 9, 380 4, 554 | 
1933___- se -| 3,288 9,999 | 5,253 
1, 452 9,415 | 10, 867 5, 267 
1, 325 9,756 | 11, 081 5, 780 
1, 386 > 12,890 | 6,378 
1,317 ¢ 12, 990 7,419 
am eee 1,171 9, 1: 10, 303 7,043 | 
1939_....- | 1,308 , 345 | 11,653 7,337 
idawsnesa .-} 1,308 | 12,072 | 13,380 | 7,849 | 
1941 ‘ | 1,432 | 1: 14,903 | 8,133 | 
1942 edged Oaei tells 1, 582 5, 26 16, 799 8, 043 
1943 rs . 1, 440 5, 465 17, 003 8, 733 
1944 iunéte-e andes t Ce 23: 17, 851 9, 732 
1945 . 1, 395 5, 1: 16, 529 9, 939 
1946 : sich ee 3,989 | 15,526 | 10, 057 
1947 1, 453 3, 522 | 17,975 | 10, 771 
1948 4 |} 1,451 17,158 | 11,717 
1049 4 1, 085 ,472 | 12,557 | 10,674 
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! The unit heat values employed are: Anthracite, 12,700 B. t. u. per pound; bituminous coal and lignite, 
13,100 B. t. u. per pound; petroleum 5,800,000 B. t. u. per barrel; natural gas, 1,075 B. t. u. per cubic foot. 
Water oa includes installations owned by manufacturing plants and mines, as well as Government and 
privately owned public utilities. The fuel equivalent of water power is calculated from the kilowatt-hours 
of power produced wherever available, as it is true of all public-utility plants since 1919, Otherwise, the fuel 
equivalent is calculated from the reported horsepower of installed water wheels, assuming a capacity factor 
of 20 percent for manufacturers and mines and of 40 percent for public utilities. 

? Fuel equivalent calculated by assuming the average central-station practice for each of the years for 
which data are available. 

’ Data not available. 

4 Subject to revision. 
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TasLe A-2.—Index numbers for relative rate of growth of coal, oil, and water power 
in the United States, 1889 and 1899-1949 


[1918= 100] 


| j 
Petroleum 


| | | Ix Total | 
| Penms |. Ritun | Natural} Total | 





(crude) | 7 a | | 
7 : | gas petro- | m4.) | | 
, syl- minous Total |———-—_|_ (mar- | leum | Total Water | Grand 
Year vania | coal | | mineral _ 
| coal | j | keted and | "| power | total 

anthra-| and | Domes- roduc-inatural| els | 

cite lignite | tic pro- |Imports Pitan jae on | | 

iduction| ane 

44 2 a ot > Piges 

1889 eae i 46 | 17 21 | 10 | 9 30 15 20 (}) 

1899... .... | 61 | 33 | 37 | MBit 31 19 | 35 | 34 | 35 
1900 es 58 | 37 | 40 | eg oF. I 33 on | 37 | 36 | 37 
1901 : 68 | 39 | 43 | 19 | : 37 22 40 38 | 40 
| [=a 42 45 | 44 } 25 | a0 39 | 27 | 42 | 41 42 
1903__ 75 | 49 53 28 Se a 41 29 49 | 465 49 
SR ei: 7 48 | 52 | ene 43 33 | 49 50 49 
1905. a 79 A 58 | 38 |... x 49 38 | 55 55 55 
1906 j 72 | 59 61 | 36 wees 54 38 | 58 | 59 8 
1907_... ee 87 68 71 | 47 |... aad 56 46 | 67 | 63 67 
1908 | &4 57 | 61 50 56 48 59 68 60 
1909__ 82 66 68 | 5l ; 67 | 52 | 65 | 73 66 
1910 85 72 | 74 | 59 | 1 | 71 58 | 72 77 72 
1911 : 92 | 70 73 | 62 | 4 71 60 7 81 71 
1912 ; ; 85 78 | 79 | 63 | 18 78 | 63 77 | R3 | 77 
1913 93 83 84 70 | 45 81 71 82 87 82 
1914 92 73 | 76 | 75 | 45 82 74 75 91 76 
1915 ; 90 76 | 78 | 79 4 87 79 78 4 79 
1916 89 87 87 84 55 105 R7 87 97 R7 
at .... 101 95 96 4 SO 110 97 96 100 06 
1918__ é 100 100 100 100 100 | 100 100 100 100 100 
1919 &Y 80 82 | 106 140 103 108 86 | 102 SH 
1920 v1 98 97 124 281 lil 132 102 105 102 
1921 92 72 75 | 133 332 92 137 | 84 88 84 
ee ; 55 73 | 70 | 157 337 106 157 | 83 92 83 
eas 94 | 97 97 206 217 | 140 190 111 gs 110 
1924. __ : 89 83 | 84 | 201 | 206 | 158 190 100 | 92 100 
1925 A 63 90 86 | 215 164 | 165 198 102 95 102 
1926 : 85 99 97 | 217 | 160 | 182 204 113 104 112 
= ae 81 89 88 | 253 155 | 201 233 109 111 110 
1928 76 86 85 253 211 | 218 241 108 122 108 
1929___. Rs 75 g2 90; 23] 209) 266 273 117 116 117 
1930 ok 70 Sl 79 252 | 164 270 250 104 10 105 
1931___- 60 66 | 65 | 239 125 234 230 89 95 90 
1982 : 50 53 53 | 221 | 118 216 212 77 102 77 
1933 50 57 57 255 R4 | 216 233 82 101 83 
1934__ 58 62 61 255 O4 | 246 241 88 100 8S 
1935. ___ 53 64 63 280 85 266 262 92 115 93 
1936___. : 55 76 73 | 309 85 301 291 105 116 105 
1987 : - 52 77 73 359 | 73 33 332 112 -| 124 112 
1938 aie 47 60 58 341 | 70 318 316 06 124 97 
1939 ; | 52 68 66 355 | 88 | 344 33: 105 120 106 
1940 ; nN 52 80 76 380 | 113 | 369 358 117 126 118 
1941 57 89 84} 394) 134} 390 374 27 133 127 
1942 61 101 95 390 | 32 423 37: 136 162 137 
1943 ek 61 102 96 423 37 474 408 142 186 144 
1944 : 64 107 101 | 472 119 515 457 153 192 155 
1945 ; 56 100 93 482 | 196 544 477 150 206 152 
1946 Gast ae 61 92 88 487 236 | 559 487 147 201 148 
1947 : —s 58 109 102 522 | 263 636 532 165 203 166 
1948 2__. Soeal 58 103 97 | 568 | 340 714 588 169 201 171 
SE When ilacsicaan tins 43 76 71 517 410 761 571 145 220 147 





' Data not available. 
3 Preliminary figures. 





Source: Minerals Yearbook, 1946, Bureau of Mines. 


Petroleum, as measured by total crude, has had a rather even 
upward trend since the early part of the century, without as pro- 
nounced a slump as that which overtook bituminous coal in the 1930’s 
and with the peak supply of 1948 (11,717,000,000,000 B. t. u.) 
approximately twice as large as the predepression peak of 1929 
(5,842,000,000,000 B. t. u.). 
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Natural gas has come into large-scale prominence only since the 
1920’s. Marketed production reached a temporary peak in 1930 of 
2,089 ,000,000,000 B. t. u. which was surpassed as early as 1936. By 
1949 the supply of 5,899,000,000,000 B. t. u. was approximately 3 
times as large as the 1930 peak. On an index (1918=100) the level 
in 1899 was only 35, whereas in 1949 it was 761. 

Water power had a steady gradual increase from the beginning of 
the century (238,000,000,000 B. t. u.) until the late 1930’s (less than 
900,000,000,000 B. t. u.) but expansion during the 1940’s increased 
the total to 1,539,000,000,000 B. t. u. in 1949. The index rose from 
34 in 1899 (1918100), in 120 in 1939, and to 220 in 1949. 

The differential rates of progress in production from the several 
sources including imports is clearly visible on the semilogarithmic 
chart (Fig. A-2). Parallel growth in the related sources of crude oil 
and natural gas is striking. The sharp rise in water power as a source 
after 1940 is emphasized. 

On a per capita basis, the increase in produced and imported energy, 
though showing a sharp recovery after 1932 and reaching new levels 
in the 1940’s, nevertheless did not soon exceed the general peak levels 
attained several times during the period 1918-30. 






























Figure A-—3. 
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The general and long-continued tendency for available energy 
to be used more efficiently, for mechanical power to result in larger 
output per unit application, is illustrated in figure A~4. This general 
trend apparently accelerated in the early 1940’s, but later rather 
sharply reversed itself, 















SHARES CONTRIBUTED BY ALL SOURCES 






The declining shares of anthracite and bituminous coal in the total 
energy picture, the nearly constant share held by water power and the e 
much increased shares of natural gas and petroleum during the 50- ag 
year period 1899-1949 are charted in figure A~5. Petroleum imports 
have continued to be a very small though fluctuating part of the total. 
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Percentagewise, the anthracite share of the total dropped from 


1 Percentages based upon figures in table A-1. 


2 Subject to revision. 
Source: Bureau of Mines. 
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2. Eneray ConsuMPTION—By Typr or CONSUMER 


One method of looking at the fuel panorama of our economy is to 
examine the uses to which our sources of energy are put. Who are the 
chief consumers of energy, and of what specific types of fuels? The 
extent to which and the direction in which these distributive patterns 
of energy change over the course of time are important bench marks in 
charting the course which our energy economy will travel. 

Of the energy-consuming sectors of the economy, household, domes- 
tic, and commercial heating in 1939 took the largest single share. 
Next in size came manufacturing industries. By 1947, the latter had 
climbed to first place as the chief energy consumer. Table B-1 shows 
a breakdown of consuming sectors for the 2 years, 1939 and 1947. 
A notable increase in share of energy consumed took place in coke 
ovens, nonferrous metals, in household and commercial power, in 
petroleum refineries, and in “other manufacturing’. Sizable drops 
occurred in the shares consumed by railroads and for household and 
commercial heating. In both of these instances, more efficient 
utilization of energy contributed substantially to the decline. 


TABLE .—Energy use and loss, by consumption sectors (as percent total 
consumption) 


Consumption sector 19389 | 1947 


Energy-producing industries: 
PU ca is coeeccncees 
Anthracite. 
Crude oil_- 3 
Natural gas, natural gasoline, “and allied 
Coke ovens.._....--- bs. 
Manufactured-gas utilities. 
Petroleum refineries - : 
Electric utilities. ................. 


CO Wm Or GO 00 tO 
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Manufacturing (1939 census ponew: 
Iron and steel. ........... 
Chemicals. __. 
Textiles 
Stone, clay and glass 
Food and kindred 
Paper and allied 
Nonferrous metals __ mihi 
Other manufacturing, e xeluding refineries and coke ovens__- 


RE cites 
Railroads 
Bunker 
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Household, commercial, and other domestic fuel and — er: 
Heat 
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Total. 
Domestic chemical material, “Jubes, ete. 
Exports 
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Total_._- pita 
Total in 10" B. t. u_. 


a | 
3 
oo 


Newsik —(1) Totals will not add, owing to rounding. (2) Power is included in terms of B. t. u. of fuel 


required in its production; hydro power is measured in terms of mineral fuels equivalent in each year. 
Source: Bureau of Mines Circular No. 7582. 








10 ENERGY RESOURCES 






In general, the data indicate a wide range in the energy consumption | 
of the different sectors, a wide range in their rate of change of con. 7 
sumption, and a dissimilarity in the efficiency change among the con.” 
suming sectors. : 

Table B-2 indicates with startling clarity the different degrees of 7 
efficiency in utilization of energy for various functions. Only a little 
over one-half of the total energy consumed in both years—for thei {33 
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total work performed. Te 37. 
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fas_e B-2.—Energy use and loss, by function, as percent of total consumption ani 1940 

work, 19389 and 1947 ae 1941 
2 i, 55 viiinty Eesha tthe teeta lt a _. GE 1942 
| | " 1943 
| Percent of total | Percent of total FR j944___ 
| consumption | work a 1945... 
[eniioenihemnnrsheneniarsel —___.. He 1946. -- 
| n | Sue 1947. 
1939 | 1947 | 1939 | 1947 MR jis 
ail eaetlaat hl itak Sateen patlelabdhcbnieb act eS oS cbs Sei see aa —|—_—____|__ 1949 
Gpaes and procems Neat nik Gi do. i et | 53 | 51 
Motion power......- 5 eeliniradde tal iaiiababinaeh si cihertiateiailg gles oh olep ih ansaiihes ~----| 25 | 2 | 1 Fed 
Electric power and stationary direct drive... nr rw. consun 
Domestic chemical material, lubes, ete...-...................-.-.-- oul 2 | 3 | ing to: 
OTR. sie sv dan cihbgdhenctnsbbianbavendgntunkeacsevenall saci ide hence 6 | 8 Bu 
ee cree aes 
Total Siiminie tn o= Gian ste betiehaibiiateantsh said ohbdeteniny | 100 100 -~ 
Total Si We I. 8: Qick seve nakcadodinncsdakssaditeeee eek hupaeease: Oe 37.6 Comm 
i i ka) ai elle SA Ne a ee ee ea Ma ey ea for cla 
Source: Bureau of Mines Circular No. 7582. wr . 
ne 
: : e ‘ 4 i Fs 
In ‘‘energy use and loss for motion power” the greatest gain in retail: 


| de . . . ° 6 Tt 
efficiency has occurred, a slightly smaller gain in electric power and aati 


stationary direct drive, and a rather minor gain in space and process Wm *‘°css 
heat efficiency. — 
Probably, as a result of the larger share of consumption of energy § 
for non-work-producing functions—chemicals and exports—the ratio 7 pee: 
of energy consumed (in B. t. u.) to work performed, has declined @® sun 
slightly from 1939 to 1947. oe was 
This type of “anatomy” of the fuel economy is important for at- W hav 
tempts to estimate future energy requirements of this country. 
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Before any estimates can be made of requirements for the several 9 I 
fuels, it is necessary to have a view of the over-all energy consumption J sub 


habits and trends of the economy as a whole. That total can then “> use 
be broken down into components through an examination of const 


. An 
tion patterns for each of the separate fuels. 
Bituminous coal ms 
Table B-3 indicates the chief consumers of bituminous coal and B® co: 
lignite and what trends their consumption patterns have followed. § | 
. . . . ‘ . ° a 
In the case of bituminous coal and lignite, the outstanding fact is Wad 


the sharp drop of about 25 percent in consumption of coal since the @® cit 
wartime peak of 593,797,000 tons. Chief contributor to this decline @ th 
are the railroads, which accounted for almost one-quarter of coal B® tic 
consumption in 1943 and 1944, less than one-sixth in 1949. Their Han 
absolute consumption in 1949 dropped to only a little more than half Fre 
of what it had been in 1943-44. A similar decline of one-half in the @ ¢o 
bunker-foreign trade category contributes less to the total decline 
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TaBLE B-3.—Consumption of bituminous coal and lignite, 
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by consumer class, with 
retail deliveries in the United States, 1933-49, in thousands of net tons 














| | 
Electric} | Rail- | Coke plants | Steel | Asher | Retail | Total 
Year power | poses) roads 3 [= a and j|Cement| indus. | dealer | of 

util- | trade (class | rolling | mills ¢ | | trials deliv- | classes 

ities! | setae | Beehive Oven mills ials* | cries § |shown § 
1908... .ciccvastvan .| 27, 088 1,316 | 72.548 | 1,408 | 38,681 | 10,009 | 2,832 | 83,321 | 80,482 | 317, 685 
1006. es 29, 707 1,321 | 76,037 | 1,635 | 44,343 | 10, 898 } 3,500 | 89,448 | 86,925 | 343,814 
SOM sce teats 30,936 | 1,576 | 77.109 1,469 | 49,046 | 11,747 | 3,516 | 96,937 | 83,990 | 356, 326 
19SR: - Sacncomaete 38,104 | 1,622 | 86,391 | 2,608 | 63,244 | 13,471 | 4,771 |113, 792 | 84, 200 | 408, 293 
1937 eimeiitet 41,045 | 1,832 | 88,080 | 4,927 | 69,575 | 12,853 | 5,247 |127,142 | 80,076 | 430, 777 
1938 We OL os 36,440 | 1,352 | 73,921 | 1,360 | 45,286 | 8,412! 4 8, 527 | 68,520 | 336, 281 
1939 jatcdeeuats 42, 304 1,477 | 79,072} 2,298 | 61, 216 9, 808 079 | 71,570 | 376, 098 
1940 rs 49,126 | 1,426 | 85,130 | 4,803 | 76,583 | 10,040 », 633 469 | 87,700 | 430.910 
1941 Fi oe 59, 888 1, 643 | 97.384 | 10,520 | 82,609 | 10,902 6,832 |124, 868 | 97,460 | 492,115 
1942. .... te 63,472 | 1,585 |115,410 | 12,876 | 87,974 | 10, 43 : 7, 570 |135, 979 |104, 750 | 540, 650 
1943 sea 74,036 | 1,647 (130, 282 | 12,441 | 90,019 | 11, 5, 851 1145, 518 |122, 764 | 593, 797 
1944 .--------| 76,656 | 1,559 |132,049 | 10,858 | $4, 438 10.7 7 34 | 3,789 |134,610 |124, 906 | 589, 599 
1945... Sie 71,603 | 1,785 (125,120 | 8,135 | 87,214 | 10,( OR4 4,215 |129, 606 |121,805 | 559, 567 
19GS. . ic. ccaummeebes 68, 743 1,381 {110,166 | 7,167 | 76,121 8, 603 7,009 |120, 610 |100, 586 | 500, 386 
1947 _..-.-----| 86,009 | 1,689 {109.296 | 10,475 | 94,325 | 10,048 7,938 |124,459 | 99.163 £3, 402 
1000) eee So 95,620 | 1,057 | 94,838 | 10,322 | 96,984 | 10,046 &, 554 1112, 741 | 89,747 19, 9D 
1949 80, 610 874 | 68,123 | 5,354 | 85, 882 7,451 7,988 | 98,957 | 90,299 | 445, 538 


Federal Power Commission. Represents latest avs nilable revised figures for bituminous coal and lignite 
consumed by public-utility power plants in power generation, including a small quantity of coke amount- 
ing to approximately 100,000 tons annually. 

Bureau of Census, U. 8. Department of Commerce. 

Association of American Railroads. Represents consumption of bituminous coal and lignite b 
railways for all uses, including locomotive, powerhouse, shop, and station fuel. The Interstate Con 
Commission reports that in 1948 consumption for all uses by class I line-haul railways, plus ) 
for class I1 and class UI railways, plus purchases by all switching terminal companies combined 
99,793,401 tons of bituminous coal and lignite. 

‘ Includes a small amount of anthracite. 

5 Estimates based upon receipts collected from a selected list of representative manufacturing plant 
retail dealers. 

6 The total of classes shown approximates grand total consumption. 
consumption from production, imports, exports and changes 
stocks are not included in year-end stocks. These items are 
it other intermediate storage piles between mine and consume 


1 
i 


‘lass I 





s and 
It is not appropriate to “‘calculate 
in stocks because certain significant items of 


Stocks on lake and tidewater docks, stocks 
r, and coal in transit. 


Source: Bureau of Mines. 

because its share is very minor. The drop in beehive coke-oven con- 
sumption resulted from the retirement, after the war, of many of these 
wasteful coke-making facilities in favor of byproducts ovens which 
have shown no major slacking in consumption—-a result of the con- 
tinued high rate of steel production. 

Both “other industrials’? and retail dealer deliveries have shown 
substantial declines after termination of the wartime restrictions on 
use of fuel oil. 

Anthracite 

Anthracite coal, produced entirely in Pennsylvania, is used pri- 
marily for space heating. It is a high-grade, relatively high-priced 
coal, often referred to as a ‘‘luxury”’’ fuel. 

Consumption, for this reason, is restricted mainly to the areas 
adjacent to the northeastern section of Pennsylvania in which anthra- 
cite coal is mined. As total anthracite production has declined over 
the last half century, and as its contribution to total energy consump- 
tion has dropped precipitously, the trend toward consumption closer 
and closer to the producing region has continued. When natural gas 
reaches New England, it seems probable that the share of anthracite 
consumed in that area now will be further reduced. 


76468—51——-8 
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Electric power 


Sales of electric power have shown a remarkable rise of about 30 
percent during the years 1935 to 1948. These major consuming seg- 
ments contributed evenly to this development. Small and large light 
and power (commercial and industrial) and residential or domestic 
uses each kept pace by tripling their electric energy consumption. 
Rural use of electric energy, spurred especially by Rural Electrification 
Administration projects, “Far outdistanced other consumers, however, 
with more than a fivefold climb in use of power for farm light and 
work. 

Railways and street and other public lighting trailed far behind in 
jelative gains. 


TasLE B-4.—Electric power—Sales to ultimate consumers 


[Millions of kilowatt-hours] 





Commercial and | | 
| industrial | 
| 


: | Street | | 
| bet nr Rail- | _ and | Other 
Year (monthly | moray | Ar ‘co — | Rural | bish- | public a 
average) otal | Small Large mail — - | Rura way jauthor-| * a 
light light | oie aes light- | ities | ment 
and ana POO | ing | 
| power | power | 
| 
1935... ae tin 6, 466 1,132 3, 405 420 1, 165 101 i eae 
he aeanbiied 7, 504 | 1, 301 | 4, 055 460 1, 305 | 123 |.... re a 
eae bends 8, 280 | 1, 506 | 4, 280 | 476 1,474 139 155 200 | 49 
ee ae 7,811 | 1, 595 3, 595 | 453 1,614 131 161 204 57 
1939... ..- = 8,814 | 727 | 4, 259 | 480 1, 757 157 167 211 | 56 
1940___ ; alee 9, S87 , 864 | 4, 963 | 492 1, 943 166 171 227 61 
a . amet 11, 672 z 052 6, 338 | 507 | 2, 094 196 176 258 51 
1942... od aa 13, 284 2269] 7.365 552 2, 245 241 172 351 90 
1943... iia 7 15, 491 2, 349 8, SSS 602 2, 385 250 173 762 &2 
ON ee ccdicmue 16, 513 | 2, 486 9, 599 611 2, 606 281 180 705 45 
Sw 16, 130 2, 537 &, 957 613 2, 849 306 182 632 54 
ee : 15, 900 | 2, 751 8, 240 596 3, 214 369 189 488 52 
I0GT. dc: pated 18, 132 3,198 | 9, 460 592 3, 681 463 197 493 48 
i aio tck. 20, 062 3, 599 10, 341 560 4, 248 527 210 521 55 


Note.—Compiled by the Edison Electric Institute. Data are industry estimates computed from enter- 
prises representing approximately 85 percent of the industry. ‘These data cover statistics for the entire 
electric light and power industry contributing to the public supply in the United States, which includes 


all private, cooperative, municipal, governmental, and industrial enterprises engaged in the production or 
distribution of electricity for the use of the public. 





Source: 1949 Statistical Supplement—Survey of Current Business (from Edison Electric Institute). 


Natural gas 


The natural-gas data published by the American Gas Association 
pertain only to utility and pipeline sales of natural gas to ultimate 
consumers, and therefore differ from net marketed production, as re- 
ported by the Bureau of Mines in a number of ways. The principal 
differences are the inclusion in Bureau of Mines data of direct sales 
by producers to consumers in the field (principally for carbon black 
production, petroleum refining, electric-power generation, and further 
natural-gas and petroleum production), and of natural gas used for 
enriching or mixing with manufactured gas and in the production 
of reformed natural gas. Table B—5 will indicate the difference in 
totals for the years 1944-48: 
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TaBLe B-5.—Natural gas utility sales and industrial consumption 






{In billions of cubic feet] 




















i 
Natural gas Natural gas | Industrial con Utility sales of 
consumed in | utility sales, sumption of | natural gas to 
Year | United States, | total (Ameri- natural gas industry 

| total (Bureau | can Gas Asso- (Bureau of | (American Gas 

| Of Mines) | ciation) Mines) Association) 
1944_. ; Sian bia delet | 3, 696 som) 2,114 2, 913 1, 383 
1945 os 3, 900 2, 156 3, 063 | 1, 344 
1946 tee 4,013 | 2, 195 3, 110 1, 468 
1947 ‘ hikeheaaie 4, 426 2, 515 3, 339 1, 668 
1948 ‘ | 4, 945 3, 108 3, 726 1, 776 













Sources: Gas Facts, 1949, p. 105; Bureau of Mines, Natural Gas, 1949, preprint from Minerals Yearbook, p. 18. 


Additional data on consumption of natural gas in the United States 
by regional totals and percentages, by uses in volume, and by uses in 
percent of volume appears in figures B-4, B-5, B-6, on pp. 17-18. 

Of all the fuels supplying large portions ‘of our energy requirements, 
natural gas is the youngest. It is, therefore, not surprising that 
utility gas sales during the period 1932-49 quadrupled, and that, in 
addition, natural gas ‘contributed to the doubling, during the same 
period, of mixed gas sales (mixture of natural and manufactured). 
All classes of consumers participated in this fourfold rise about 
equally—residential, commercial, and industrial. 

Gains of manufactured and mixed gas were much more modest. 

Liquefied petroleum gas ¢ onsumption has shown the most dramatic 
rise, with a 40-fold gain in the 15 years, 1935-49. Almost two-thirds 
of this fuel is used domestically, but chemical and internal combustion 
utilization, in combination with industrial and gas utility use, have 
also shown remarkable gains, which leaves the future distribution 
pattern uncertain at this time. 

The geographic distribution of natural gas sales shown in table B—12 
clearly indicates the eo ant consumption near the producing 
areas in the West South Central and the Pacific (California) regions. 
On the other hand, the areas most remote from the great gas fields of 
the Mid-Continent—New England and the Pac ific Northwest—do 
not yet enjoy access to natural gas. But pipelines have been projected 
which will soon connect these two outlying areas with the natural gas 
wells of the Mid-Continent, Texas, and later, perhaps, Canada. 

Since these figures include only utility sales, they do not include 
direct use of natural gas for carbon black and field use. Were these 
additional data include d, the preponderance of natural gas consump- 
tion in and near the produci ing regions would be even more pronounced. 

While Texas ships natural gas to 30 States—almost all States which 
receive any gas at all, only its three neighbors, Arkansas, Oklahoma, 
and Louisiana, send any gas into Texas—primarily on a local, con- 
tiguous area basis. Louisiana, Oklahoma, and Kansas rank next, in 
that order, in the number of States to whom they export their natural 
gas, and in the quantities shipped. 
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Figure B-6.—CoNsuMPTION OF NATURAL GAS IN THE UNITED STATES BY 
Uses, 1920-47 (IN PERCENT OF VOLUME). 
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Source: U. 8. Bureau of Mines—Minerals yearbook. 
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TABLE B-6.—Utility gas sales, by type of gas, 1932-49 


{Millions of cubic feet] 









































| | j j j , 
| : 
Man- | Lique- | | Man- | | See 
+ . ei 1} , | y ey ° ec 
Year | Natural | ufac- | Mixed | aoe Year | Natural | ufac- | Mixed eather 
| tured | eum | tured | Jeum 
memati es Kinane tatiana ———  ——_, —— —— 
1932.....---.-.| 775, 499} 324,414) 60, 093! Tae Seren St Agi craiticinwe | 1, 569, 880] 333, 218] 108, 716|........ 
1M. cp vonndele 791, 651} 299,210} 66, 917}..._.._- I ce | 1, 728, 802] 357,930) 121, 461)_....... 
MDs ccinacuean | ; = 550] 302, 986| 72, 191} patible Hh Pessebewdscen 1, 959, 001) 373, 006) 132, 313) ......-. 
IGEE. cancaantin | 1,010, 088} 303,710) 79,071}........ || 1944........... | 2, 113, 716] 384, 559) 134, 969 — 
1ORE cn ann ate | 1, 200, 376) 287,022) 86, 513).......- ff RE ctiptinnaana | 2, 155, 894) 388, 606) 141,996) 2,716 
ME owcenacsanal 1, 284, 120) 292,593} 88, 346)...__- o fh Bese ..--| 2,194, 948} 405, 342) 148, 547 4,110 
1008. 3030 ska | 1, 184, 629] 292,085; 85,614|.....__- ROMs. oc | 2,515, 251] 434, 101| 172,069] 7,181 
1939........-..| 1, 297, 979] 303,144) 89, 751/......_. .| 2, 894, 650) 442, 154) 148,102) 10,000 
1940........-..| 1, 406, 061) 324, 103) 101, 166)........ i aa 3, 107, 865) 423, 640) 139,459; 10, 408 
! ' | ! 











Notr.—Liquefied petroleum gas data are included with manufactured gas prior to 1945. Excludes sales 
for resale. 


Source: American Gas Association, Gas Facts, 1949. 
TABLE B-7.—Natural gas utility sales, by class of service, 1932-49 


[Millions of cubic feet] 






















| i 
Year | Total | Residential | Commercial Industrial | Other 
| 
100O 25d Se maaan ee 775, 499 276, 012 | 82, 849 | 414, 018 
eS. BR Re Ss oe 791, 651 | 243, 350 | 80, 769 | 465, 957 
1934 PEAR CE SE oe 932, 550 | 237 75, 154 | 615, 104 
1935 Mi . ¥ 1, 010, 088 | 260, 85, 322 | 661, 216 | 
1936 1, 200, 376 301, 99, 491 779, 493 | 19, 672 
1937 x 1, 284, 120 | 315, 99, 432 840, 780 | 28, 669 
1938 a 1, 184, 629 | 315, 99, 137 736, 094 34, 268 
1939 1, 297, 979 | 342, 106, 528 821, 899 26, 712 
1940 1, 406, 061 | 382, « 116, 838 S88, 425 18, 354 
1941 : nent ee 1, 569, 880 386, 7| 120, 040 1, 041, 659 20, 499 
1942 et So 1, 728, 802 454, 151, 584 1, O87, 895 35, 320 
1943 1, 959, 001 | 478, 161, 054 1, 275, 042 44, 808 
1944 rae 2, 113, 716 | 504, 171,977 | 1, 383, 108 53, 920 
1945 ER EEE 2, 155, 894 | 551, § 174, 428 | 1, 343, 890 85, 594 
1946__.- iste : 2, 194, 948 | 606, 183, 368 | 1, 354, 560 50, 892 
1947_. ass _ 2, 515, 251 | 740, 5 224, 295 1, 467, 504 82, 880 
1948 . st ltl a becca nicola” 2, 894, 650 | 832, 205 | 280, 431 | 1, 668, 437 113, 577 
1949... pecially Ne 3, 107, 865 | 913, 300 | 300, 441 1,775,821 | 118,303 
i i 
Notge.—Excludes sales for resale. 
Source: American Gas Association. 
TaBLeE B-8.— Manufactured gas sales, by class of service, 1932-49 
[Millions of cubic feet] 
lisse lak ceicindiatetcebil ancien SERRE GEER San - i nai 
Year Total | Residential | Commercial | Industrial | Other 
leila neal reece tialiliaah einai ee hector Rite ill cdbdeanaincaicsengtoreare: Tescaecaaoioeneil 
Sipe neal ck idle e 324, 414 | 253, 108 | , 920 | 2, 498 
ee se ad athe oct dank oil 299, 210 | 230, 242 | 209 | 2, 065 
nce a aol 302, 986 | 229, 027 | 39, 540 | 1, 999 
beng soap oa 303, 710 | 224, 259 | , 029 | 2, 096 
teat Minis ant 287, 022 | 210, 789 | , 730 | 2, 267 
i 93 | 210, 959 | 2, 631 | 2, 078 
pies 209, 337 , 339 | 2, 074 
‘ we 213, 626 5, 169 | 2, 212 
Shitubiccetinneby | 224, 765 | 5, 680 | 2, 399 
221, 624 | 2, 698 
231, 974 2, 971 
‘ 238, 612 | 2, 910 
246, 118 | 3, 192 
weianeaeninatiet 254, 299 | 5, 108 
272, 797 4,715 
stata salad 291, 274 | 4, 538 
saab aK 442, 154 | 295, 797 4,350 
423, 640 | 284, 335 | 4, 568 
| | 


Note.—Liquefied petroleum gas sales are included prior to 1945. 


American Gas Association 
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TaBsLe B-9.— Mized gas sales, by class of service; 1932-49 
[Millions of cubic feet] 


| | 
Year Total Residential | Commercial | Industrial Other 







































1932 60, 093 43, 634 9, 816 | 6, 526 | 
1933. _. 66, 917 47,718 10, 459 | 8, 539 | 201 s 
1934 — 72, 191 51, 627 | 10, 770 9, 615 | 179 ‘ 
1935 79, 071 56, 040 10, 896 | 11, 949 186 3 
1936 : 86, 513 59, 333 | 11, 722 | 15, 271 | 187 P 
1937... : | 88, 346 60, 078 12, 177 15, 929 162 € 
1938 85, 614 58, 937 | 11, 682 14, 829 | 166 . 
1939 89, 751 | 61, 576 | 12, O86 15, 934 155 ’ 
1940 101, 166 69,021 | 13, 161 18, 769 215 a 
1941 108, 716 71,171 } 13, 628 23,411 | 506 3 
1942__. 121, 461 79, 735 | 15, O83 25, 623 | 1,020 ay 
1943... 132, 313 85, 307 | 15, 352 30, 068 | 1, 586 
1944 . 134, 969 84, 807 15, 499 33, 024 1, 639 
1945 141, 996 92, 167 19, 895 | 28, 500 1, 434 +e 
1946 148, 547 99, 179 21, 061 26, 978 | 1, 329 e 
1947 172, 069 113, 969 24,778 31, 891 1,431 <j 
1948 148, 102 92, 216 | 22, 292 32, 384 | 1, 210 
1949 139, 459 82, 450 | 21, 020 34, 921 | 1, 068 

! 








ican Gas Association Gas Facts 1949. 





TasLe B-10.—Liquefied petroleum gas sales, by class of service, 1945-49 4 


{ Millions of cubic feet] 





Other 


a a 


Total Residential | Commercial Industrial 


















1945 


| 2,716 1,712 | 946 51 7 
1946 | 4,110 2, 533 | 1,319 162 | 96 % 
1947_. : 7, 181 4,499 | 2, 196 377 109 = 
1948 | 10, 000 6, 341 | 3, 048 | 572 39 B 
1949_. ioctl | 10, 408 6, 765 3,105 | 


502 36 a 
| | a 








Note.—Included with manufactured gas prior to 1945. 


Source: American Gas Association Gas Facts, 1949, 





TaBLE B-11.— Total liquefied petroleum gas sales in liquid form to ultimate consumers, 
by major use, 1935-49 





(Thousands of gallons] 







































| | Internal : 
- combus- |Chemical |, + | 
Year Total | ann , |Domestic Industrial}; tion | manu- a Other 
| a ; | engine | facturing | 4 
| | fuel | a 
j | “S 
at cn chi itn ab eT ee eS MSE LS 1 ee = —.* ae ne es 
MOS on Lnncnnnsccceel eT eer re. (0) Oe 2 ee 0| 47,894 4 
ee aw : aie 106, 652 | 9,371 | 30,014 (1) | 12, 476 | () | 0 54, 791 a 
1937 fotcdiiulelcgabis atin 141, 400 | 11,175 | 40,823 43, 310 16,987 | 26,792 0 2, 313 3 
Pt tébacumyabiowehae 165, 201 12,386 | 57,832; 38,849 | 20,914] 32,299 0 2, 921 i 
BR hin cavtipatinink = 223,580 | 15,435) 87,530; 62,340; 29,792) 26,892 0; 1,591 
Sins: hs-aacotaaheiasies's 313,456 | 20,285 | 134,018 | 69,892 53, 918 34, 671 | 0 | 672 
SR seb apioni 462,852 | 25,255 | 220,722 | 98, 728 66,871 | 44, 206 | 0; 7,07 
a | §85, 440 31, 366 299, 559 114,132 | 82,456 | §3,038 | 0 4, 889 a 
ME Risch tien gusasaa 675,233 | 37,519 339,380 | 149,429 87,834 55, 356 0 5, 715 
| EE ee 1, 060, 156 45, 879 445,617 | 162,018 92, 495 151, 985 | 162, 085 77 
BING.  wncnciccccdecces| SHEE | ee 533, 262 163, 121 93, 340 224,291 | 208, 787 | 116 
PE tes snichivniiaes dpa 1,704,262 | 86, 660 758, 466 159,115 | 94,592 | 311,499 | 293, 892 | 38 
BOE athia cine coaints 2, 209,797 | 169,332 |1, 150, 538 173,601 | 99,786 414,267 | 201, 535 738 
1948 9_._..............| 2,736,801 | 237,638 /1, 473, 289 213,904! 92,941 490, 964 225, 641 2, 424 
1949 3 _------. |*2, 725,000 | 240,000 {1, 650, 000 | 310, 000 525,000 (*) (*) 
' ; ' i 
1 Included in ‘‘Other.”’ é 
' Preliminary. 4 
3 Excludes synthetic rubber. a 
« Not available. Be 
§ Included in industrial, 4 


Source: U. 8S. Bureau of Mines. 
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117 
201 
179 
186 
187 
162 
166 
155 
215 
506 
1, 020 
1, 586 
1, 639 
1, 434 
1, 329 
1,431 
1, 210 
1, 068 
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Source 


Division and State 


United States- -.-.. 
New England-- 


Middle Atlantic 


New Jersey. 
New York 
Pennsylvania 


East North Central 





lowa_-. 
Kansas 
Minnesota 
Missouri 
Nebraska 
North Dakota 
South Dakota 


South Atlantic. - 


ware 


Maryland 


North Carolina 


South Carolina 
Virginia 
West Virginia 


Alabama. . 
Kentucky 
Mississippi 
Tennessee 


West South Central 


Arkansas 
Louisiana... 
Oklahoma 
Texas... 


Mountain 


Arizona... 
Colorado. 
Idaho_. : 
Montana. __. 
Nevada... .. 
New Mexico 
Utah d 
Wyoming... 


Pacific 


California... 
‘ yregon = 
Washington. 


East South Central_-- 


istrict of Columbia... 


ENERGY RESOURCES 


[Millions of cubic feet] 


‘| 
| 


| 
equals 


Total | 
} Resid 
| | tia 


| 
.-----|3, 107, 865 | 





| 0 0 
| 208,770 | 89,72 
= 2, 156 40 
31, 093 20, 585 
175, 521 69, 099 
481, 836 219, 047 
| 115,425 | 23, 438 
40, 842 10, 836 
al 79, 356 49, S18 
| 244, 827 134, 043 
| 1, 386 12 
401, 765 125, 787 
35, 12, 860 
167, 862 43, 113 
50, 434 19, 992 
| 85,346 30, 488 
50, 863 14, 972 
2, 870 1, 606 
&, 618 2, 756 
163, 397 57,177 
0 0 
9, 041 6, 640 
9, 969 718 
54, 844 12, 392 
4, 756 3, 855 
0 0 
0 0 
4,037 | 2, 717 
: 80, 750 30, 855 
178,864 | 39, 742 
69, 064 8, 510 
--| 24,294 13, 123 
-| 49,099 | 8, 708 
pce | 36,407| 9,401 
hana }1, 023,276 | 148, 205 
ee ealniedbesaia ao 
ake | 86,247 | 14,214 
---| 224, 667 20, 071 
-| 148,329 | 37, 566 | 
3 564, 033 76, 354 | 
vc aiiackae | 211,829 | 58,113 
a pean 38, 483 5,013 
| 67,922 19, 925 
| 0 0 
| 29, 941 11, 164 
~ | 0 | 0 
| 28, 740 6, 379 
24, 852 &, 930 
21, 891 6, 702 
438,128 | 175, 505 
| 438,128 | 175, 505 
wall 0} 0 
0 | 0 
| = 





en- 
l 


913, 300 





Commer- 


Class of service 


Indus- 
cial trial 
300, 441 |1, 775, 821 
0 ) 
18, 383 99, 487 
9 2, 107 
092 6, 052 
14, 282 91, 328 
44, 645 216, 169 
5, 682 86, 042 
2, 823 8. S56 
Ss, 108 21. 267 
27, 784 81, 788 
248 21 
39, 672 217, 91 


4, 616 18, 222 
13, 517 99, 507 | 
4, 504 25, 146 
6,904} 46,320 | 
7, 247 24, 745 
SRO 226 

1, 995 3, 745 
15, 797 87, 182 
0 0 

1, 842 200 
199 7, 421 

5, 027 37, 061 
389 487 
0} 0 

0 0 

754 455 

7, 586 41, 558 
"15,624 | 118, 109 
3, 034 | 57, 519 
3, 240 | 7, 813 
5, 111 31, 121 
4, 239 21, 656 
63, 676 771, 021 
6,966 | 63,882 
5,997 | 192,611 
15, 993 88, 186 
34, 720 426, 342 
26, 532 118, 738 
3, 139 | 29, 925 
9, 396 | 33, 697 
0 0 

5, 318 12, 163 
0 | 0 

4, 206 | 17, 518 
1,183 | 14,738 
3,290 | 10,697 
76,112 | 147, 204 
76, 112 174, 204 
0 0 

0 | 0 


| 
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TaBLE B-12.—Natural gas sales of utilities, by State and class of service, 1949 


Other 








1, 

18, 39 
11, 725 
792 
1, 634 
3, 899 
149 
122 

3, 241 
0 
359 
1, 631 
364 
25 
0 
0 
lll 
751 
5, 389 
1 
118 
4,159 
1, 111 
40, 374 
1, 185 
5, 988 
6, 584 
26, 617 
8, 446 
406 
4, 904 
| 0 
1, 296 
0 
637 
| 1 
| 1, 202 





American Gas Association Gas Facts, 1943 




























































22 





State of origin 


United States. 


Arkansas__..... a 


Colorado. .....- | 


Kentucky. ---- 


Louisiana 


Mississippi- 


Montana. -.--. 


New Mexico-. 


New York.---- 
North Dakota. 





| Total 


State of destination 


Wyoming 


Ilinois__.._..- 


Nebraska. 
Minnesota 
Michigan - 


Iowa. 
Colorado. 


Indiana-._....- 


Ohio 
Missouri 
Illinois 


South Dakota____| 


ENERGY RESOURCES 





Oklahoma.. 


Total ___.. 


| 


Pennsylvania. _- 
West Virginia_- 


District ¢ 
lumbia. 
Ohio 
Maryland 
Virginia 
Indiana 


New York._____-| 


Illinois 
Total 


Arkansas 


of Co- | 


Missouri-... 


Alabama 
Mississip} 
Tennessee 
Illinois. - 
Onio 
Georgia. - 
Texas 


Pennsylvania- ---_| 


vi 


New York | 


Florida 


Indiana. ........ 


Kentucky 
West Virg 
Maryland 
Virginia.. 


| 
inia__- 


| Total___..- ~-- 


Alabama........ | 


Georgia... 


Louisiana 
Florida-_. 


Total__ 


| 
| 
er —r 5 
| 


North Dakota_.- 
South Dakota..__| 


fe a 


California. _...-. 
Arizona... 


Texas. 


Colorado__- 


Pennsylvania 
South Dakota 


Source: U.S. Bureau of Mines, 





of destination, 1948 
[Millions of cubic feet] 





| 185, 523 


32, 854 
32, 012 


30, 854 || 


23, 221 | 


19, 995 
11, 641 
10, 800 
10, 347 


9, 008 || 


3, 468 
1, 323 


42, 521 | 


16, 480 | 


10, 670 


6, 500 
5, 082 
1, 709 
1, 149 

837 


60 || 


34 
294, 484 


49, 640 | 


33, 338 
31, 376 
31, 243 





29, 442 || 
26,781 || 
22,747 || 
21,975 || 


16, 317 


14, 379 || 


6, 348 
5, 292 
3, 147 


2,055 | 


345 | 


40 
19 


36, 704 


15, 504 
11, 538 
7, 239 


5, 589 


3, 099 
2, 490 


90, 433 


2, 423 | 


51, 516 | 


Pennsylvania-.- 


PE ngdckones 


Virginia 


West Virginia. . 


W yoming 


TaBLE B-13.—Jnterstate transmission of natural gas, by State of origin, with State 























: : | Gas trans- 
State of destination ported 
West Virginia.......- | 535 
Res acbinsdesatncs 206, 175 
101, 227 
DET... ocean 34, 809 
Michigan --.....- 21, 280 
Re 13, 336 
eS: 10, 384 
| EA 9, 245 
ES isnciegbiabice 7, 501 
Arkansas......... 4, 600 4 
Nebraska ........ 1, 666 : 
asin caviinstin 1,079 ¥ 
Minnesota. -_....| 962 a 
South Dakota._.- 75 4 
Wisconsin........ ll mi 
A cisdivcinnnculee 18, 033 ‘ 
New York.-...... 16, 246 i 
West Virginia--_. 1, 156 a 
Maryland........ 631 ‘a 
adiscunapaatel | 701, 293 
ae 115, 668 
pin esnicaaisbuna 97, 346 
Kansas eres 53, 773 
Pennsylvania - -. §1, 823 
Colorado......... 40, 024 
West Virginia.... 39, 769 
I cicianacatmaalenill 29, 068 
Louisiana... ...-_- 28, 021 
a ccntecin ne 26, 864 
Kentucky-_.....-- 23, 296 
Minnesota. .....- 20, 469 
Michigan -....... 19, 880 
| Oklahoma. ...-. 16, 429 
New York...... 15, 232 
Alabama._...... 14, 805 
Missouri-...-... 14, 590 
Georgia. -........ | 14, 268 
Nebraska... ...-| 14, 051 
California. -....... | 14, 044 
Mississippi. ..._.- 10, 807 
Tennessee_......- | 9, 340 
Arkansas......... 8, 439 
New Mexico-.-...- 8, 165 
BNO. 662325... 7, 967 
South Dakota. 2, 216 
Wyoming......-. 1, 617 
| 1 Rare 1, 231 
| , 0 eae | 1, 109 
Maryland.......- 614 
Wisconsin. ...... | 418 
| Tennessee............ 26 
Sessa 
kin ncciabetnicn tin 131, 398 a 
Pennsylvania. -.. 59, 306 ; 
ay 57, 616 B 
New York....... 7, 881 s 
District of Co- 2 
lumbia........- 3, 308 3 
ji. ree 1, 768 * 
Maryland_.....-..| 1, 519 Ss 
DO i tniniicinndanill 15, 710 
I anna Eh 9, 336 ‘a 
Montana........- 3, 881 s 
Nebraska -.......- 2, 493 
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ENERGY RESOURCES 








TaBLe B-14.—Total gas customers of utilities, yearly averages, 1932-49 


[Thousands] 


Type of gas 





} 
| 
j 
| oo — ~— 
| 
| 





Year | Total | | = 
| tr ‘ Manufac- a | Liquefied 
Natural toned Mixed petselona> 
_ ——— —_—_—_-___-—__ ____ a | | | | a -—_— 
j | | 
1932 15, 536 | 5,317 | 8, 662 | 1, 557 | . 
1933 el 15, 199 4, 978 | 8, 440 | 1, 781 B 
1934_. 15, 511 5, 256 8, 425 1, 830 
1935 15, 874 | 5, 493 8, 470 1,911 | 
1936 | 16, 185 6, 156 8, 035 1,994 | 
1937- 16, 620 | 6, 361 | 8, 239 | 2,020 | 
1938 __ | 16, 907 | 6, 585 | &, 285 2, 037 
1939 17,147 | 6, 760 8, 323 2, O64 
1940 n= nene-| 17, 622 | 7, 066 | 8, 434 | 2, 122 | 
1941 , 18, 149 | 7, 365 | 8, 563 | 2, 221 | 
1942 18, 759 7,791 | 8, 677 2, 291 | 
1943 19, 088 8, 231 | &, 539 2,318 
1944 19, 585 8, 525 | 8, 653 2, 407 
1945 | 19, 977 8, 914 | 8, 582 2, 400 81 
1946 20, 637 9, 366 | 8, 730 2, 418 123 
1947 . = 21, 417 | 10, 189 | 8, 642 2, 354 232 
1948 __ acts 22, 246 | 11, 466 | 8, 503 1, 962 315 
1949. = a 23, 036 | 12, 473 | 8, 454 1, 757 352 
| ' 











NoteE:—Prior to 1945, liquefied petroleum gas customers are included with manufactured gas. Excludes 
customers purchasing for resale. 


Source: American Gas Association. 


The sharpest increase in industrial consumption of natural gas over 
the last 17 years (1932-48) took place in petroleum refineries, where it 
is used largely as convenient, local fuel. Other industrial and public 
utility power plants ranked next in increased consumption. Field use 
only doubled, however, while over-all consumption multiplied three- 


fold. 


TasLe B-15.—IJndustrial consumption of natural gas in the United States, by type 
of industry, 1932-48 


[Millions of cubic feet] 





















| Pe 
~ Electric | 
Carbon > Portland : + | ev 
Year | Total Field use black : — — cement public util- | Oem at 
| plants refineries plants ity power | dustrial ! 

plants! | 
scmtinipineliloduicall soviet cetacean destaditiilitanagta sacar incaiensctaiaaaiillin immeniaiadinicaila 
1932 -| 1,168, 448 529, 378 168, 237 21, 440 107, 239 274, 687 
1933 1, 184, 625 491, 159 190, O81 22, 001 312, 450 
1934 1, 385, 491 554, 542 | 229, 933 27, 331 365, 824 
1935 1, 496, 216 580, 414 241, 589 26, 752 442, 047 
1936 | 1,705, 549 618, 468 283, 421 | 36, 923 517, 474 
1937 1, 913, 807 651, 320 40, 450 | 170, 567 597, 380 
1938 1, 812, 029 659, 203 37, 336 | 169, 988 510, 811 
1939 1, 964, 278 680, 884 | ‘ | 40, 233 | 191, 131 607, O75 
1940 2, 076, 369 | 711, 861 | 368, 802 | 41, 949 | 183, 156 642, 594 
1941 2, 218, 281 686, 158 54, 208 205, 156 759, 255 
1942__ 2, 362, 633 | 721, 063 | 33 64, 540 238, 736 R01, O91 
1943 2, 669, 242 | 780, 986 315, 562 51, 748 | 305, 576 | 971, 786 
1044 2, 913, 533 R55, 180 | 355, 770 |} 35, 5RS | 359, 745 991, 939 
1945 3, 062, 980 916, 952 431, 830 | 38, 349 326, 190 | 1, 011, 201 
1946 3110, 308 | 897, 478, 349 58, 004 | 306,924 | 1, 087, 702 
1947 3, 339, 181 | 933, 484, 882 60, 499 | 373,037 | 1, 123, 110 
1948 ‘ 3, 725, 747 | 1,021, 513 | 480, 646 72, 139 478, 097 | 1, 231, 882 





1 Consumption by electric public utility power plants includes smal! quan — s of gas other than natural, 
impossible to segregate lo this extent consumption by other industrials is understated. 


Norte.—Industrial consumption as reported by the Bureau of Mines includes sales by nonutility producers 
and others, and natural gas mixed with manufactured gas. 

Source: U.S. Bureauof Mines. (Consumption of “electric public utility power plants” as reported tot 
Bureau by the Federal Power Commission.) 
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GASOLINE PRODUCTION AND CONSUMPTION BY STATES 


Table B-16 showing the production and consumption of gasoline 
by. States indicates roughly the areas of surplus production and 
deficit supply. The refinery production used is compiled from reports 
to the Bureau of Mines, and the consumption figures are compiled 
from State tax reports by the American Petroleum Institute. The 
production figure employed does not include the natural gasoline 


TasBLE B-16.—Production and consumption of gasoline in the United States, 
1946-48, by States 


[Thousands of barrels} 














1946 1947 1948 ! 
State . | ‘ 7 
Produc- ¢ on- | Produc- Con- Produc- * ae 
| tion 4 wo a4 tion ™ a tion! = 
tion? | tion 3 tion 2 
Alabama j | (*) | 9, 374 | rt) 10, 409 | () 11, 342 
Arizona... ...-.-- 4, 084 |... 4, 531 i 4, 936 
Arkansas ; 4,112 6, 543 | 4, 768 7, 169 6, 026 7, 806 
California __. > #110, 372 75, 461 | 4 122, 888 81, 144 | #126, 214 86, 744 
Colorado. ..- —H a 7 i 2, 716 8, 051 2, 657 8,855 | 2, 618 9, 416 
Connecticut. - .-- ih S We ee 10, 037 gia3 10, 528 
Delaware A ee $ oa ee 1, 666 |. } DD fa ccenwa 1, 988 
District of Columbia_-. ic dicaeen 3,470 |_- * S TO Eo dak 3, 992 
Florida. -- 43%) iced si | 13,611 15, 530 f.... 17, 350 
Georgia. -- ‘ 5 6, 635 12,919 57,461 | 14,045 5 7,984 15, 195 
Idaho . (8) 3, 520 (6) 3, 946 (8) 4, 164 
[llinois : ‘ ‘ 7 53, 896 39,141 | 7 58,979 43,106 | 775, 500 46, 926 
Indiana E 44, 874 21, 158 | 46, 077 22, 996 53, 387 25, 059 
lowa eidlad ‘ 17, 855 18, 784 J 20, 239 
Kansas : 4 § 34, 639 14, 202 § 37,914 15, 238 § 40, 970 16, 186 
Kentucky " ‘ B ; * 8,178 9, 761 * 9,763 10,809 | ° 10,604 11, 692 
Louisiana oe : 353,615 | 8,961 | 363,143 9,917 | 471,670 10, 475 
Maine . : = 4, 395 4,776 |... 4, 998 
Maryland ; (3) | 9, 055 (5) 9, 949 (3) 10, 572 
Massachusetts 10 2, 865 17, 863 10 3, 606 19, 543 109 3, 803 20, 619 
Michigan 8,998 | 34,650 10, 632 38, 605 11, 879 41, 034 
Minnesota ; (7) 16, 949 (*) 18, 182 () 19, 604 
Mississippi () | 7, 264 (3) 8, 021 (3) &, 594 
Missouri ‘ )) 19, 404 (8) 21, 358 (8 23, 435 
Montana 4, 242 4,172 | 4, 042 4, 482 4, 545 4, 860 
Nebraska ; (8) 7, 796 | (8) 8, 794 (8) 9, 562 
Nevada so 1, 424 1, 520 : i. 558 
New Hampshire 2, 469 2, 697 2, 862 
New Jersey 28, 615 22, 267 32, 555 24.454 34, 651 26. 393 
New Mexico ; 1, 905 3, 899 1, 845 4,274 2, 303 4, 664 
New York 9, 792 46, 328 9, 446 50, 509 &. 858 54, 359 
North Carolina 15, 154 16, 689 18, 161 
North Dakota 5, 434 5, 664 5, O65 
Ohio 35, 125 38, 757 34,179 42, 259 35, 847 46, 486 
Oklahoma 36, 463 2, 492 39, 667 13, 840 43, 861 14, 637 
Oregon 10, 315 11, 258 
Pennsylvania 60, 662 64, 238 43, 189 69, 446 46, 937 
Rhode Island 3, 516 ( 634 
South Carolina (3 8.315 $ 9, 188 
South Dakota 5, 364 6, 074 
l'ennessee ( 12, 534 13, 987 
1 @Xas 225, 693 243, 934 55, 393 275, 812 63, 447 
Utah t 3, 958 4, 240 
\ rmont 2,03 2. 151 
¥ irginia 14, 57 16, 1 
Wh } _ n 4 76 4 t ) 
West \ ia 2, 20 2 6, 873 f . 
M 7 2 19 7 1). U4 
W yoming 12, 715 2, 253 14, 84 2, 550 17, 229 2, 87 
tal 748, 411 716, 111 S14, S41 779, 351 895, 913 846, U1 
Subject to revision. 6 Idaho and Utah included with Wyoming 
* American Petroleum Institute 7 Minnesota and Wisconsin included wi Lllino 
* Alabama and Mississippi included with Louisi- ’ Missouri and Nebraska included with Kansas 
i rennessee included with Kentucky 
‘ Washington included with California 1 Rhode Island i ided with Massachusetts 
Maryland and South Carolina included with Gasoline, naphtha, and blended natural gaso 
Georgia, line. 
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blended or used outside refineries; and the consumption figure, while 
including military deliveries, was 25,000,000 barrels less than the total 
domestic demand figure for 1948. 

In 1948 the refinery production figure amounted to 895.9 million 
barrels and the consumption figure by States to 846.0 million barrels. 
The production figure includes a considerable part of the gasoline for 
export and also a considerable volume of gasoline added to storage in 
1948. 

The Gulf Coast States were the largest surplus producers of gasoline 
in 1948, with a refinery output of about 348,000,000 barrels and a 
consumption of only 94,000,000. The surplus of 254,000,000 barrels 
give rise to the Gulf to east coast tanker movement (amounting to 
146,000,000 barrels in 1948), to some of the largest pipeline movements 
to the Middle Western States and to a major part of the gasoline 
exports. 

The Atlantic Coast States produced only 125,000,000 barrels in 
1948 but consumed 265,000,000 with a deficit of 140,000,000 barrels, 
primarily supplied by the Gulf to east coast tanker movement. 

The outstanding development in the 30-year consumption of motor 
fuel on and off the Nation’s highways is the rapid growth of nonhigh- 
way consumption. (See table B—17.) It multiplied fifty-three-fold 
during this period. Highway consumption rose to only 12 times its 
1919 usage. In 1919 nonhighway usage constituted less than 3 per- 
cent of total usage; in 1949, it accounted for more than 10 percent. 


TABLE B-17.—Analysis of motor fuel consumption in the Uniled States, 1919-49' 


[Does not include exports or Federal purchases for military use] 











Summary of total usage 




















Losses al- { 





*rivate lowed for mn 
, ia com- Public Ps . i evapora- Total 
Year mercial use es tion, | Quantity 
use Highway Nonhigh- Total handling, | CO#SUmed 
; _— ete, 
1,000 gallons 1,000 gallons 1,000 gallons 1,000 gallons 1,000 gallons 1,000 gallons 1,000 gallon 
1919 2, 680, 230 66, 800 2. 672, 000 75, 030 2, 747, 630 2, 747, 0 
1920 , abit 7 81,977 3, 346, 000 102, 164 3, 448, 164 3, 448, 14 
1921 3, 970, 778 94, 046 3, 935, 000 129, 824 4, 064, 824 4, 064, 824 
1922 4, 900, 756 113, 279 4. 841, 000 173, 035 5,014, 085 5, 014, Ui 
1923 6, 173, 991 139, 186 6, 078, 000 235, 177 6, 313, 177 6, 313, 13 
1924 7, 640, 504 168, 682 7, 497, 000 312, 186 7, 809, 186 7, 809, 1S 
1925 &, 951, 448 192, 517 &, 749, O75 394, 890 9, 143, 965 9, 143, 9 
1926, 10, 336, 878 215, 283 10, 063, 951 {88.210 | 10, 552, 161 10, 552, 1t 
1927 11, 699, 434 237, 462 | 1 31, 326 605, 570 | 11, 936, 896 11, 936, Sv 
1928 12, 835, 041 254, 241 1% 160 728, 822 | 13, 090, 282 13, 090, 2 
1929 14, 770, 117 280,919 | 1 , 301 911,735 | 15, 051, 036 15, O51, as 
1930 15, 477, 960 299, 747 | 14, 753, 911 1, 023, 796 | 15, 777, 707 15, 777, 7 
1931 ] 13, 744 30 17 15, 456, 662 1, 164,599 16, 621, 261 90, 438 16, 711, ¢ 
1932 15, 100, 789 2 1 | 14,339, 151 1, O88, 189 | 15, 427, 340 89, 377 15, 516, 7 
1933 O18, 711 10,194 | 14, 348, 152 1,019, 753 | 15, 367, 905 114, 839 15, 482, 74 
1934 16, 120, 696 24 15, 414,896 | 1, 143,025 | 16, 557, 921 202,780 | 16, 760, 7! 
1935 17, 128, 944 08, 636 | 16,344, 697 1, 292. 883 | 17, 637, 580 21F, 809 17, 854, 4 
1936 19, 000, 445 1, 282 | 18, O09, 138 1, 462, 539 | 19, 561, 677 237, 944 19, 709, 6: 
1937 20, 522, 719 92,725 | 19, 455, 454 1,659,990 | 21,115, 444 259, 253 21, 374, 6 
1938 0), 702, 520 609,155 | 19,611, 643 1, 700, 082 | 21,311, 675 325, 36 21, 537, 3 
1939 1. 911. 805 660, 082 | 20,714,352 1, 857, 485 | 22. 571, 8387 344,649 | 22,916, 4» 
1940 2 24. 299 714, 226 | 22, 001, 356 2. 037, 169 | 24, O38, 525 365, 809 24, 404, 3° 
1941 12, 731 716, 710 | 24, 192, 397 2, 237,044 | 26,429, 441 200, 677 26, 720, 11% 
1942 2 0, 91 608, 012 19, 939, S87 2. 499, 038 99 438, 925 253, 472 22. 692, 40 
1943 18, 195, 962 446,811 | 16, 004, 250 2, 638, 523 | 18, 642, 773 228, (49 18, 871, 4 
1044 18, 837, 161 454, 886 | 16, 429, 668 2, 862,379 | 19, 292, 047 231, 505 19, 523, 
1945 2 75, 537 471,190 | 19, 148, 968 , 897, 759 | 22, 046, 727 257, 028 22, 303, 7 
194 98 381, 900 494, 646 | 25, 648, 998 3, 227, 548 | 28, 876, 546 | 324, 919 9, 201, 4 
1947 31, 029,825 650, 676 28, 215, 705 4, 796 | 31, 680, 501 355, 385 035, 8 
1948 33, 615, 771 713, 376 | 30, 460, 641 . 106 | 34,329, 147 77,812 706 
1949 35, 690, 091 749, 946 | 32, 431, 016 4, 009, 021 | 36, 440, 037 395, 217 835 
1] data in this table were obtained chiefly from reports of State authorities. For years prior to 19 
or where data were not available, estimates have been made by Public Roads Administration. 
Source: Bureau of Public Roads, Department of Commerce. 
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SALES OF FUEL OIL AND KEROSENE IN 1949! 


Sales of both light and heavy fuel oils declined nominally in 1949 
compared with 1948 while the market for kerosene was considerably 
lower, according to a survey of distributors’ deliveries made by the 
Petroleum and Natural Gas Branch, Fuels and Explosives Division, 
Bureau of Mines, United States Department of the Interior. The 
domestic market for distillate fuel oil, including Diesel oil, was lower 
by 4 percent from a revised total of 341,973,000 barrels in 1948 to 
329,196,000 in 1949, while sales of residual grades of 498,913,000 
barrels in 1949 were about 2 percent below the 1948 revised total of 
506,497,000 barrels. Sales of kerosene of 102,661,000 barrels were 
9 percent under 1948 requirements of 112,487,000 barrels. 

As dollar exchange difficulties have arisen and as petroleum refin- 
eries in war-torn countries have been rebuilt or added to, there has 
been a pronounced decline in exports of kerosene and distillate fuel oil. 
The foreign demand for light fuel oils has dropped from a wartime 
peak of 43,491,000 barrels in 1944 to 21,293,000 in 1948 and 12,189,000 
in 1949, while the total for kerosene has shrunk from 8,637,000 barrels 
in 1946 to 3,495,000 in 1948 and to 2,532,000 in 1949. Conversely, 
the export market for heavy grades of fuel oil has not varied greatly 
in recent years, however, the 1949 total of 12,641,000 barreis was 
slightly below the 1948 demand of 13,011,000 barrels. 

Most of the demands for light fuel oils showed declines in 1949, which 
is in contrast to the market in 1948, when all requirements registered 


gains. The losses in the various uses ranged from a shrinkage by a 
third in military a down to a 5 percent decline for heating 


oils. Deliveries of distillate fuel oil to the military forces, which have 
fallen off since World War II, except for a gain in 1948, turned down- 
ward again in 1949. Sales of light fuel oil to the gas and electric 
power companies declined by 16 percent in 1949 compared with 1948, 
as these utilities turned more to the heavy grades for their fuel-oil 
requirements. Vessels handling a lower export tonnage purchased 
about 10 percent less light fuel oil for bunkers in 1949 than in 1948, 
while the quantity sold to the heavy industries—smelters, mines, and 
manufacturing plants—in 1949 was 12 percent below the 1948 total. 
Deliveries of light fuel oils for space heating, which make up about 
three-fifths of the total sales, declined by 5 percent due largely to 
milder weather in 1949, while No. 1 fuel oil sold as range oil in 1949 
was about 9 percent below the 1948 volume. These various losses 
were partly counterbalanced by a 25 percent gain in sales of light 
fuel oils, mostly Diesel grades, to the railroads and a 14 percent greater 
use of distillate fuel oil by the oil companies in their various operations. 
Distillate fuel oils sold for miscellaneous uses gained slightly in volume 
in 1949 over 1948. 


Bureau of Mines Report No. MMS 1907, September 27, 1950. 
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TABLE B-18.—Sales of distillate fuel oil, 1945-49, by uses 


1945 


1946 





Railroads 

Vessels (including tankers) 

Gas and electric power plants._......----- 

Smelters, mines, and manufacturing | 
nk ee el oe | 

PRON eRe WENN. no ss 

No. 1 fuel oil sold as range oil. ...--....__- 

Military uses (U. 8S. Army, Navy, Air | 
Force, and Coast Guard) _-.........-.- 

Of} commeny Ie: - a5 on. 2k ns cia cee 


po Se A ee 





Total, United States peda 
Export and shipments._...........-.. 


Grand total. 


1 Revised. 


14, 458 | 
14, 130 | 
6, 824 


19, 071 
121, 342 | 
7,481 | 

| 


30, 366 
1, 128 
16, 825 


231, 625. 
33, 496 | 


17, 570 
12, 064 


10, 581 | 


21, 317 
139, 637 
8, 459 


9, 385 
1,890 


18, 647 | 


239, 550 





| 208, 014 | 1 341, 973 | 329, 1096 | 
__ 33,496 | 29,487 | 29,877 | 21,293) 12,189 | 
| 265,121 | 269,037 | 327,891 | 1 363, 266 | 341, 385 


| Thousands of barrels of 42 gallons] 


1947 


Pereent 
change 
1949 to 
1948 





23,619 | 31,006 
14,475 | 14511!) 13,121 
14,216 | 14,856 


24, 489 29, 932 
178, 359 | 200, 024 
11, 632 13, 534 


2191 | 3,625 
| 25,414 


4,151 


5,176 aa | 
| 25, 571 


23, 857 





TaBLE B-19.—Sales of distillate fuel oil by uses on a percentage basis, 1945-49 


Railroads 
Vessels (including tankers) 


Gas and electric power plants...._________- 


Smelters, mines, and manufacturing industries - -. ._- 


Heating oils 
No. 1 fuel oil sold as range oil_-__- 


Military uses (U. S. Army, Navy, Air Force, and 


Coast Guard) 
Oil company fuel 
Miscellaneous uses 
Total, United States 
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Figure B-9.—Sa.es or Restipvaut Fueu O11 py Usss, 1941-49. 
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Gains in sales of residual fuel oils in some of the big-volume items 
were almost sufficient to make up for the losses reported in the other 
uses. Higher prices for coal in 1949 in contrast to greatly reduced 
quotations for heavy fuel oil and interruptions in the coal supply 
caused some important industrial consumers to change over to oil 
fuel. Gas and electric power plants turned strongly to heavy fuel 
oils in 1949, when the total reported for these utilities was not only 
a record but was also 41 percent over 1948 requirements. Heavy 
fuel oil delivered to smelters, mines, and manufacturing industries, 
which constitute about a quarter of the market, were up by 4 percent 
in 1949 over the 1948 total, while there was also a 3 percent gain in 
volume for heavy grades of heating oils in 1949. The railroads in 
their pronounced switch to Diesel oil for fuel in recent years have 
continuously curtailed their purchases of heavy fuel oil and 1949 re- 
quirements were 29 percent below the 1948 total. Residual fuel oil 
sold to vessels for bunker fuel and the quantity credited to military 
uses were lower by 7 and 8 percent, respectively, in 1949 compared 


TABLE B-20.—Sales of residual fuel oti, 1945-49, by uses 
[Thousands of barrels of 42 gallons] 


Percent 

change 

1945 1946 1949 to 
1948 


Railroads Sian Giza 29 100, 305 
ve essels (including RN ie coe ok 0, i 88, 185 
s and electric power plants 34, 532 50, 921 
ie lters, mines, and manufacturing in- 
dustries : oo itbaculea 91, 176 99, O11 
Heating oils can Alec dic | 3, 874 49, 734 
Military uses (U.S. Army, Navy, Ai 
Force, and Coast Guard) _. 7 ---| 97,485 35, 822 
Off compan fuel __- we sceluh eee 58,054 | 62,649 | 56, 637 | 
Miscellaneous uses ne 5, 200 | 5, 028 | i i, BE 6, 62: 
Total, United States e ~ 542, 265 | 487, 060 | 520, 529 | ! 506, 
Exports and shipments. -- -- ee , 669 9,188 | 10,623 13, 


Grand total aes ee 553, 934 | 496, 248 | 531, 152 1 519, 50 | 





1 Revised. 
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with 1948. The oil companies use a relatively large amount of residual 
fuel oil in their field and refinery operations, however the 1949 quantity 
was about 2 percent below the 1948 total. Approximately 1 percent 
of the heavy fuel oils are reported as sold for miscellaneous uses. 
The volume of these sales has declined in recent years and the 1949 
quantity was nearly a third below the 1948 item. 


TABLE B-21.—Sales of residual fuel oil by uses on a percentage basis, 1945-49 
































| 
Uses | 1945 | 1946 1947 | 1948 | 1949 
wis Pe i hee LL Bs 
| 
EE cd dca niaidane cunsdsansagavoveteateel 20.7 | 20.6 18.8 | 17.7 | 12.7 
Vessels (including tankers). _........--...--.-.--.--- | 18.5 | 18.1 19. 6 | 18.9 | 17.9 
Gas and electric power plants.. .._._.-...........---- | 6.4 | 10.5 | 11,7 | 11.2 | 16. 1 
Smelters, mines, and manufacturing industries... __| 16.8 20. 3 22. 1 | 23.3 | 24.6 
Heating oils_- i ioc Gable io cpa icn eta is iia hee | 8.1 10.2 10.8 11.5 | 12.1 
Military uses (U. 8. Army, Navy, “Air” Force, and | | 
Coast Guard) __. ; adeno aay 18.0 7.4) 3.71 4.9 | 4.6 
Oil company fuel : : ; ore 10. 6 11.9 | 12.0 | 11.2 | 11.1 
Miscellaneous uses. - ‘ Sonim s snd nee dimen et | 1.0 | 1.3 | 1.3 9 
DOE INNS BOE scnicinscrckicisonneaeeaeen | 100. 0 100. 0 100. 0 100. 0 100. 0 
| 





Demand in 1950 


A review of the indicated demand for kerosene, light and heavy 
fuel oils during the first 6 months of 1950 as taken from the Monthly 
Petroleum Statement for June 1950, shows that domestic require- 
ments for these liquid fuels were up sharply in 1950 compared with 
the same period of 1949. The indicated demand for kerosene in the 
first two quarters of 1950 of 56,899,000 barrels is 16 percent above 
the comparative total of 49,182,000 for 1949, while the domestic 
demand for light fuel oils, with a colder first quarter in 1950 and 
with nearly a 70-percent increase in the shipments of domestic oil 
burners, expanded by nearly 21 percent from 165,186,000 barrels in 
the first half of 1949 to 199,105,000 in the same period of 1950. The 
demand for heavy grades of fuel oil increased by 13 percent from 
243,692,000 barrels in the first two quarters of 1949 to 274,616,000 
in the corresponding part of 1950. 

The export market for both kerosene and distillate fuel oil have 
continued a downward trend in 1950, while foreign requirements for 
heavy grades have increased. Exports of kerosene in the first 6 
months of 1950 of 941,000 barrels are 43 percent below the compara- 
tive total of 1,654,000 in 1949. The drop in light fuel oil shipments 
abroad has been somewhat less pronounced—an 18-percent decline 
or from 7,377,000 barrels for the first half of 1949 to 6,046,000 in the 
same period of 1950. Exports of heavy fuel oil have expanded by 
26 percent from 6,432,000 barrels in the opening quarter of 1949 
to 8,074,000 from January through June 1950. 

It is believed that the kerosene e xported in 1950 will total 1.5 million 
barrels compared with 2.5 million in 1949 and 3.5 million barrels in 
1948; that foreign shipments of distillate fuel oil will be approximately 
11 million barrels in 1950, which continues the downward trend from 
21.3 million barrels in 1948 and 12.2 million in 1949; and that there 
will be an increase in the exports of residual fuel oils in 1950 to 16.0 
million barrels compared with 12.6 million in 1949 and 13 million 
barrels in 1948. 
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Railroads 


The trend in sales of fuel oils to railroads in 1949 continued to follow 
the pattern of recent years when their purchases of diesel fuel have 
continued to expand and their demand for heavy grades of fuel oil 
has declined sharply as a result. Distributers reported the sale of 
38,604,000 barrels of light fuel oils—mostly diesel fuel—to the rail- 
roads in 1949 or a quarter more than the 1948 total of 31,006,000 
barrels. The Diesel fuel included in these items increased by 26 per- 
cent from 28,576,000 barrels in 1948 to 36,053,000 in 1949. An 
8-percent loss in sales of heavy fuel oils to railroads reported for 1948 
has since been even more pronounced, when their purchases dropped 
by 29 percent from 89,588,000 barrels in 1948 to 63,467,000 in 1949. 
This shift to diesel fuel by the railroads is also reflected in the changes 
in their equipment, as the number of diesel locomotives increased 
by a third from 8,089 in 1948 to 10,888 in 1949 and their oil-burning 
locometives in use declined from 6, 124 to 5,531 in the same interv al 
according to records compiled by the Interstate Commerce Com- 
mission. This rapid dieselization of the railroads in recent years has 
in turn also greatly lessened their use of bituminous coal, the consump- 
tion of which by class I roads, has declined, according to the Associa- 
tion of American Railroads, from a “peak” of 132 million tons in 1944 
to 95 million in 1948 and 68 million tons in 1949. 

The change in requirements for different grades of fuel oil by the 
railroads can be presented in still another way. Light fuel oils, includ- 
ing Diesel fuel, sold to the railroads, have increased from 6 percent 
of the total domestic market in 1945 to 9 percent in 1948 and to 12 
percent in 1949, while conversely requirements for residual fuel 
oil, have declined from 21 percent of total sales in 1945 to an 18-percent 
proportion in 1948 and to 13 percent in 1949. 

About 30 percent of the diesel fuel sold to railroads is reported from 
the North Central States, and there the quantity increased by a 
quarter from 8,428,000 barrels in 1948 to 10,584,000 in 1949. Rail- 
roads operating in the South Central area bought about a fifth of the 
national total or 5,931,000 barrels in 1948 and 7,061,000 in 1949—a 
gain of 19 percent. Fuel-oil dealers in the Pacific Coast States sold 
3,437,000 barrels of Diesel fuel to the railroads in 1948 and 4,334,000 
in 1949—a 26-percent gain. In 1948 and 1949 the Middle Atlantic 
States have out-ranked the California marketing area in railroad 
requirements for Diesel fuel, and sales of this fuel there have expanded 
by nearly a third from 4,039,000 barrels in 1948 to 5,280,000 in 1949. 
Relatively lesser quantities of Diesel fuel are sold to the railroads 
operating in other parts of the country. The deliveries in the South 

Atlantic and Rocky Mountain areas were up by a third in 1949 
compared with 1948, while sales in the New Rachat States were a 
fifth greater in 1949. 

All areas reported greatly reduced quantities of heavy fuel as sold 
to the railroads in 1949. Nearly a half of the total is credited to the 
South Central States and there the demand was lower by 30 percent 
or from 43,150,000 barrels in 1948 to 30,126,000 in 1949. Approxi- 
mately a third of the market for this type of railroad fuel is found on 
the Pacific coast, where requirements slumped by a third from 

2,910,000 barrels in 1948 to 21 ,752,000 in 1949. The only other areas 
whete important quantities of heavy fuel oil are sold to the railroads 
is the Rocky Mountain States, and there sales declined from 8,895,000 

barrels in 1948 to 7,756,000 in 1949. 
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B-22.—Sales of distillate and residual fuel 


(Thousands of barrels of 42 gallons] 


TO RAILROADS 


Other | Total | 





oils in 1949 


Total Total 
| 





light 1949 1948 1949 
| | | | 
| 14 | 2, 525 | 2, 348 | 3, 300 
Biccskth ice Ee eid | 254 | 139 | 5,170 | 
my 592 541 | ‘1,474 
i weak shal 40 | 40 | 536 
ah 937 | 380 | 
; 11 | 156 | 90 
15 852 | 586 | § 
19 745 | 638 | 1, 838 
; 8 | 538 | 375 | 1,922 
10 606 | 511 224 
é 1 | 333 | 294 | 339 | 
13 | 258 | 210 595 
4 139 | 99 95 | 
69 835 | 577 177 
22 592 | 522 | 70 
Lok 1, 352 | 1, 307 | 614 
32 499 371 | 108 
151 3, 286 | 2 677 | 399 
63 640 | 498 | 103 
43 536 | 297 | 154 
247 1, 791 1, 490 | 20 
52 376 | 308 | 36 
72 1, 048 | 735 | 177 
30 1, 145 | 974 | 1,191 | 
35 1, 203 | 1, 236 | 4,627 
43 2, 066 | 1,871 | 17, 978 
15 842 | 787 | 3, 548 
182 745 | 545 | 1,268 
2 529 | 628 | 1, 389 
11 | 206 | 205 75 
Binal 543 | 497 | 50 
4 252 | 220 | i 
7 49 | 35 5 
‘a ictal 4 | 27 | SR. cect 
97 | 786 | 504 95 
bets 24 | 21 35 
1 | 622 | 556 27 
| 79 2, 043 1, 635 2090 
cddnke tide 60 648 | 365 | 152 
i ag 998 | 2, 939 | 1, 755 136 
creas tt 2 ee eae | 4) Sis 3 fo 
ey | 479 51 | 530 | 443 59 | 
ism MELT 304 51 | 355 | 305 | 1 
spicsgabicbecd | 833 | 14 | 847 | 665 261 
pee 12 5 | 17 | 16 | 2 | 
site toahe -| 917 | 4 | 921 694 7 
seit bien al OO hits ce tewne 411 396 2 | 
Loameed gis aes 862 11 | 873 696 21 
potcun bes a 946 | 1 947 | 802 543 
Receeenesentemensnes EEE SERENE a —E — - 
ies | 36,053 | 2,551 | 38,604 |..........| 63, 467 
a ee Se 28, 576 | 2, 430 | 31,006 |_. 





Distillate fuels | Residual 


Total 
1948 


| 
| 
| 
| 
} 
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18, 655 
7,440 
2, O71 

670 
4, 074 
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7 | 4, 640 
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160 
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Vessels 


Sales of both light and heavy fuel oil to vessels declined in 1949. 
The light oil total—including diesel grades—was lower by 10 percent 
from 14,511,000 barrels in 1948 to 13,121,000 in 1949. Light diesel 
fuel, included i in these totals dropped from 1: 3,728,000 barrels in 1948 to 
12,385,000 in 1949. Vessel requirements for residual bunkering grades 
were 95,763,000 barrels in 1948 and 89,362,000 in 1949—a shrinkage of 
7 percent. There is some heavy diesel fuel used by vessels and dis- 
tributors were asked to break this out of the residual oil total in the 
1949 survey of sales. The quantity of this heavy diesel fuel reported 
for 1949 was 2,718,000 barrels. 

The Bureau of the Census, Department of Commerce, reports the 
quantities of bunker oil sold to vessels engaged in foreign trade. 
Their statistics show 6,236,000 barrels of light diesel fuel for 1948 
and 6,013,000 in 1949 as delivered to vessels, while requirements for 
heavy grades were 54,825,000 barrels in 1948 and 50,169,000 in 1949. 
If these items are deducted from the totals reported in the Bureau of 
Mines survey, the difference represents the demand for bunker oil 
by vessels using coastwise and inland waterways. The calculation 
indicates that vessels of that class apparently purchased 6,372,000 
barrels of light diesel fuel in 1949 compared with 7,492,000 in 1948, 
and that they loaded 39,193,000 barrels of heavy grades for bunkers 
in 1949 against 40,938,000 in 1948. 

Approximately 40 percent of the light diesel fuel sold to vessels is 
reported from the Atlantic coast area, and there the demand declined 
by 7 percent from 5,707,000 barrels in 1948 to 5,282,000 in 1949. 
Another 30 percent of the light diesel oil delivered for bunker fuel is 
credited to the South Central States, which includes the Gulf coast. 
Sales to vessels in that area dropped from 4,161,000 barrels in 1948 
to 3,726,000 in 1949, while on the Pacific coast the market for ships’ 
diesel fuel was lower by 13 percent or from 3,299,000 barrels in 1948 
to 2,871,000 in 1949. 

Heavy bunker oil sold to vessels at Gulf ports represents about 40 
percent of the national total, and there the loadings declined from 
39,997,000 barrels in 1948 to 35,361,000 in 1949. Similar quantities 
of heavy oil bunkers are reported for the Atlantic Coast States, where 
the demand was 35,434,000 barrels in 1949 compared with 37,665,000 
in 1948. There was a slight gain in the market for heavy oil bunkers 
at Pacific coast ports from 17,257,000 barrels in 1948 to 17,586,000 in 
1949. An unusual increase in idiiode shipments of refined petroleum 
products from California to the east coast (7,566,000 barrels in 1949 
compared with 2,088,000 in 1948) was probably a factor which helped 
to maintain the need for residual oil bunkers. 
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TaBLE B-23.—Sales of distillate and residual fuel oils in 1949 
(Thousands of barrels of 42 gallons] 
TO VESSELS (INCLUDING TANKERS) 



























































Distillate fuels Residual 
ed Other | Total | Total saa oe Total | Total 
Diesel light 1949 1948 Heavy | Diesel 1949 1948 
| 
Cd ound cimaniing taste Ge ota 2, 222 2, 666 | 15,349 |.......- 15, 349 15, 305 
Oregon. : bd achzee OOO Fe ckbe den 165 117 1000 Fodicics 1, 030 717 
Ww ashington 4: indict a iaehihlinacedacn theyll 454 1 485 525 3, SUE Bakadtey 1, 207 1, 235 
Idaho. run a 4 s cagitan 1 D Pi waccedtideacconthens~hesalbedadetekassenete 
Utah. acthcndsaccchcscubenchancaugnneasnene SF Bender st Oe Baek < ci 
South Dakota. iia siora atone Bails Siete hte eee E Betta ee 
Minnesota__...-.__- : fob hh venture Aral paiouwabuary 23 oe ney ea 30 34 
a sen Sica ade hchdbond DE cécsebeleedss<tckenmudebebeoeaal 
Wisconsin..._..........- ae td 2 Bes. ae 1 | 1 
Tilinois_._..._- EB. te. Se 282 2 284 240 100 3 103 113 
a ee ae 24 10 | 34 25 95 14 109 90 
SRR i. 19 | 3] 22 64 131 233; 154 143 
NE on ktnct $k hardtop hdodekssein 79 | 10 89 37 136 5 | 141 112 
Kentucky......- BY tccseaad | | 2| 121 re. 49 
TI ais ieke al 2d bakes 2 | 3 15 98 261 90 351 303 
Missouri_......- , a Pe 22 2 121 2 123 79 
Team... 2... | 1,985 } 236 | 2,221 | 2,456 | 22,203 208 22,501 | 24, 446 
Arkansas_--.._- ‘ ‘ A 1 | 1 BIR cine 113 AE scan 
Louisiana. ke 1, 455 | 21; 1,476) 1,583 11, 506 | 110 | 11,616 13, 981 
Mississippi__.. Es 54 | 16 70 | 47 | 126 1 | 127 169 
Alabama. .__- } 20} 1] 2a] aa} ge] 35] ssi] 1,322 
Maine | 34 | 1 35 | 32 40 7} 47 24 
New Hampshire : gcd Oat. ‘ 2 | Oech | ue | Shika Bhs a ale 
Vermont | a orn. 3 Ba a ee ee 
Massachusetts. - aeeccct: | Mae 42} 602 603 | 847 137 984 82! 
Rhode Island_.._-_- ‘ 20 | 1. ay 15} 74 49 123 102 
Connecticut_-__.....-..- ES 13 | 1 | 14 | 40 | ii... 25 ll 
New York nd bed 0 | 2, 167 | 45 | 2,212 | 2,274] 14,036 |  392| 14,428] 14,202 
New Jersey sa | 1,246 | 70} 1,316] 1,562] 3,425] 802] 4,227] 5,774 
Pennsylvania . : | 260 | 180 440 | 580 | 3,399 567 | 3,966} 3.782 
Delaware...........- 3 | 9 12 | 17 | 487 | 2; 489] 18 
Maryland : ; | 458 | 45 503 | 341 | 4,553 | 11 | 4,564) 5,225 
District of Columbia. - - 4 1 | l 2 | 3 | oo | 5 | 6 
Virginia thes |} 280 si 302) 287 | 4,632 | 9| 4,641 5, 695 
West Virginia _-. ; ; | Ect 5 6 | 2 | 1 | 3 | 30 
North Carolina_. oon | 7 ueet 7 | 20 | 17 13 | 30 | 26 
South Carolina i 13 : 13 | 69 | 745 | 18} 763) 41,110 
Georgia SPR eT See T ; _ 20 | 331 | 21 | 352 | 290 
Florida cutie dadmbasaaeae 210 10 220 | 296 703 | 84 | 787 | 545 
Total United States 1949___ 12, 385 736 | 13,121 86, 644 2,718 | 89,362 |..... 
Total United States 1948_ 13, 728 | 783 : 14, 511 | 95, 763 YP) Tid caet | 95, 763 


1 Not available. 


Gas and electric power plants 


An ample supply of heavy fuel oil at unusually low prices in contrast 
to a short supply of coal due to labor troubles coupled with higher 
prices forced the public utilities to turn strongly to oil fuel in 1949. 
Oil companies reported the sale of 80,092,000 barrels of residual fuel 
oil to gas and electric power companies in 1949, a 41-percent gain over 
the 1948 total of 56,812,000 barrels. These same utilities use rela- 
tively smaller amounts of light fuel oils and their purchases of these 
grades declined from 14,856,000 in 1948 to 12,550,000 in 1949. The 
heavy fuel oil credited to the gas and electric companies expanded 
from 11 percent of the national total in 1948 to a 16-percent share in 
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1949, while the proportion for the light fuel oils was about 4 percent 
of all requirements for both years. 

The quantities of light and heavy fuel oils as consumed separately 
by the manufactured-gas and electric-power companies are found in 
statistics released by the American Gas Association and the Federal 
Power Commission. The gas companies used 5,829,000 barrels of 
light fuel oil and 20,632,000 of heavy grades in 1949 compared with 
8, 145,000 barrels of light and 22,950,000 of residual in 1948, while 
consumption totals for the electric- -power companies were 6,075,000 
barrels of distillates plus 36,570,000 of heavy grades in 1948 and 
6,033,000 barrels of light and 60,269,000 of residual fuel oil in 1949. 
The coal consumed for the production of electric energy declined from 
99,586,000 short tons in 1948 to 84,072,000 in 1949, while the natural 
gas used for the same purpose mounted from 478,097 millions of cubic 
feet in 1948 to 549,889 in 1949 according to the Federal Power Com- 
mission. 

Smaller quantities of light fuel oils were purchased by gas and 
electric power companies in all sections of the country in 1949 than 
in 1948 except in the Pacific coast and New England regions. Sales 
to the utilities in New England mounted by 7 percent from 1,716,000 
barrels in 1948 to 1,830,000 in 1949, while totals for the Pacific coast 
were 372,000 barrels of distillate fuel oil in 1948 and 461,000 in 1949. 
About 32 percent of the distillate grades were reported from the 
North Central States and there the decline in demand was about 19 
percent or from 4,902,000 barrels in 1948 to 3,992,000 in 1949. Similar 
quantities are sold to the gas and electric power companies operating 
in the Middle Atlantic States, and there requirements declined from 
4,290,000 barrels in 1948 to 3,455,000 in 1949—a shrinkage by a 
fifth. The light fuel-oil total for the South Central area in 1949, 
1,407,000 barrels, was a third less than the 1948 item of 2,124,000, 
while the declines for the South Atlantic and Rocky Mountain States 
were less pronounced. 

Huge gains were reported in the sale of heavy fuel oils to the gas 
and electric power companies in all parts of the country except for 
a decline in the South Central States where the quantities are rela- 
tively small? The power companies in New England doubled their 
purchases of heavy fuel oil from 7,965,000 barrels in 1948 to 15,958,000 
in 1949, while there were 50-percent gains in the Middle Atlantic 
(31,381,000 barrels in 1949 compared with 20,530,000 in 1948) and 
North Central States—1,855,000 barrels in 1949 against 1,233,000 in 
1948. The utilities in the Pacific coast area buy about a quarter of 
the national total for these heavy oils and deliveries there increased 
by 13 percent from 16,621,000 in 1948 to 18,782,000 in 1949. The 
volume of sales in the South Atlantic States was up by a fifth from 
8,842,000 barrels in 1948 to 10,641,000 in 1949. Quantities of residual 
fuel oil sold to the utilities in the Roc ky Mountain area are trivial, 
however there was a substantial gain in the 1949 total. 
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{Thousands of barrels of 42 gallons} 


TABLE B-24.—Sales of distillate and residual fuel oils in 1949 


TO GAS AND ELECTRIC POWER PLANTS 


Distillate fuels 

















Diesel Other Total 
fuel light 1949 

igh sa cece OED a4 2e ee. i aeiah 
Co oh. Sk Sos. ee eee 308 5 313 
Oregon ie iris 28 | 1 29 
Wr eee 8k 5 ewes een | 62 | patbsss i 62 
So 24 | 15 39 
Nevada........ 18 | a . 18 
Idaho_-_._... paisa leceacain Oi abkcecke 6 
Montana . 13 | 7 20 
Wyoming... 11 2 13 
Utah = “ 57 | 4 61 
Colorado 3 i) 20 lil 
New Mexico ak 17 | 25 42 
North Dakota » 76 65 141 | 
South Dakota 210 10 220 
Minnesota 0 315 105 | 420 
Nebraska 286 | 9} 995 
lowa 712 | 152 864 
W isconsin 460 | 56 |} 516 
llinois 183 42 225 | 
Indiana 206 154 | 360 | 
Michigan - 235 495 730 
Ohio 8Y 92 | 181 
Kentucky 21 4] 25 
Tennesse 14 1 15 | 
Missouri-_- ool | a4 395 | 
Kansas ws 183 57 | 240 
Texas 18 104 | 152 
Oklahoma aie 259 25 234 | 
Arkansas 130 29 | 150 | 
Louisiana 127 bo 133 
Mississippi 13 1 14 
Alabama 9 apenas v 
Main 35 43 78 
New Hampshir 33 95 128 
Vermont ll 35 4th 
M iSSa hn 1st tts 28 RS5 913 
Rhode Island l 181 | 182 
Connecticut 174 309 183 
New York 37 914 | 1, 289 
New J Vv 248 yy2 1, 240 
Penr lv ur 7 260 0 | &30 
Delaw 3 5 | 8 
Mar 63 21 | S4 
Dis t of Co ia l 3 | 
Vir i 195 169 34 | 
West \ $ 4] 8S 
North (¢ gy 153 | 252 
South ¢ 57 25 82 
Georgia 85 66 | 151 
Florida 235 60 | 295 

Total United States 1949_- 6, 449 6,101 | 12,550 
Total United States 1948 7,315 7, 541 
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Smelters, mines, and manufacturing industries 


The index of manufacturing as released by the Federal Reserve 
Board dropped sharply from 198 in 1948 to 183 in 1949, however, 
smelters, mines, and manufacturing plants, troubled by interruptions 
in the supply of coal, due to strikes and, on the other hand, taking 
advantage of unusually low prices for residual grades of fuel oil pur- 
chased 122,633,000 barrels of these heavy oils in 1949 or 4 percent 
more than the 1948 quantity of 117,780,000 barrels. Conversely, 
sales of distillate grades of fuel oil to this group of industries declined 
by 12 percent from 29 ,932,000 barrels in 1948 to 26,424,000 in 1949. 
The Diesel fuel included in the light-oil totals dropped from 12,673,000 
barrels in 1948 to 11,367,000 in 1949, a shrinkage of 10 percent, while 
bent fuel oils, other than Diesel grades, declined by 13 percent from 

259,000 barrels i in 1948 to 15,057,000 in 1949. Distillate fuel oils 
ai to smelters, mines, and manufacturing plants declined from 9 
percent of the total domestic requirements for light grades in 1948 to 
an 8 percent share in 1949, while the sale of residual grades to heavy 
industries represented a quarter of the domestic market in 1949 com- 
pared with 23 percent in 1948. 

Sales of distillate fuel oils to smelters, mines, and manufacturing 
plants showed declines in all areas of the country, except on the Pacific 
coast, where the demand increased by a third from 1,645,000 barrels 
in 1948 to 2,173,000 in 1949. About 35 percent of these deliveries 
are reported from the Middle Atlantic States and there the quantity 
declined by 10 percent from 10,332,000 barrels in 1948 to 9,306,000 
in 1949. The greatest relative loss in demand for light fuel oils by 
heavy industries was indicated for the North Central States, where 
the total dropped by 23 percent from 11,190,000 barrels (37 percent 
of the national demand) in 1948 to 8,668,000 or a third of the country’s 
total in 1949. Less important markets for light oils for use as in- 
dustrial fuel are the South Central States, South Atlantic States, New 
England and the Rocky Mountain States, and all of these areas re- 
ported a lower demand in 1949 compared with 1948. 

The market of heavy grades of industrial fuel increased in all areas 
in 1949, except on the Pacifie coast, where there was a 5-percent de- 
cline from 18,137,000 barrels in 1948 to 17,243,000 in 1949. The 
more important quantities of heavy fuel oils going to industrial plants 
are reported from the North Central and Middle Atlantic States, 
where about 30 percent of the national total is credited to each of 
these areas. The oil companies sold 37,050,000 barrels of heavy fuel 
oils to manufacturing industries in the Middle Atlantic States in 1949 
compared with 36,283, 000 in 1948—a 2-percent gain—while there was 
a similar percent increase for the north central area from 35,146,000 
barrels in 1948 to 35,955,000 in 1949. Industrial establishments 
operating in the New E ngland States made an outstanding gain in 
their use of heavy fuel oils in 1949, when sales credited to these plants 
mereased by nearly a quarter from 13,709,000 barrels in 1948 to 
16,939,000 in 1949. Relatively smaller amounts of heavy industrial 
fuel oils are sold in other areas, and all deliveries in these markets 
showed important gains in 1949, except in the South Atlantic States, 
where the increase in 1949 was only 1 percent over the 1948 total. 
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TaBLe B—25.—Sales of distillate and residual fuel oils in 1949 





TO SMELTERS, MINES, AND MANUFACTURING INDUSTRIES 


[Thousands of barrels of 42 gallons] 





Distillate fuels 


Diesel Other Total Total 

















fuel light 1949 1948 
Se eee Sid Salvaged 1, 030 165 1,195 888 
a 396 34 430 314 
Washington aba nee teal eater 323 58 381 256 
ca ccecsetes hhc he eetnee 96 3 99 88 
OR a at se oe ee ed 67 1 68 99 
MS 22 ees scamecctuheeebeous 96 12 | 108 65 
Biontens. .....;.... bs nocttcnbbieoss 5 3 8 22 
Wyoming a sais naaeaditet 10 18 | 28 48 
Utah Se palcdas weeks «Rubee teehee. See 73 24 | 97 75 
Colorado_____- a soe Jaxth ed | 32 43 | 75 123 
New Mexico __- Janes fhe) SN WE Bo cdccuowes 40 51 | 
North Dakota___-_-- Sabb tentaatt ist ll 65 | 76 55 
South Dakota_. = aie “ ; ee eer | 23 29 
Minnesota ; a Lae | 164 91 255 | 310 
Nebraska. - 3 ec ek as ee 51 | 30 81 90 
lowa ; itr aiee eee are 28 | 126 | 154 | 152 | 
Wisconsin Meise Ph i chdede tt 286 236 §22 | 746 
Illinois MS iS ay Stee Ms 728 802 | 1, 530 2, 070 
Indiana_______- : Bee its 522 689 1, 211 1, 464 
Michigan__._.- A tne 2 916 1,078 | 1, 994 2, 606 
Ohio : dae ee 507 1, 688 2, 195 2, 792 
ER feo os “< ie tass 361 | 44 405 453 
Tennessee _ _- ; eee cael 102 | 120 | 222 423 
Deena ks ao ieee 281 286 | 567 692 
Kansas puncte Ae ea 297 84 | 381 305 
Texas ; aes | 551 | 270 | S21 | 889 
Oklahoma ae RY eee 38 | 23 | 61 71 
Arkansas 7 ; ac qaibhetahmaseel 75 | 139 | 214 | 146 | 
Louisiana wh RE TE ATS eh Sa) 253 | 177 | 430 474 
Mississippi peace en | 49 | 22 | 71 98 
Alabama cn teens ekaneteen 420 | 317 | 737 722 
Maine : ee Fee ice eS } 15 | 36 | 51 | 4) 
New Hampshire ie hen 6 43 49 | 54 | 
Vermont SHES. 28 | 75 | 103 | 117 
Massachusetts ei hiceee 7 383 430 | 367 
MIE. oc onic cees nsa. cennaeens ; 6 | 51 | 57 | 91 | 
Connecticut. _- , : cooks — 68 | 280 | 348 | 415 
New York : hier : — 458 2, 613 3, 071 | 3, O81 
New Jersey F [ see Sele 842 2, 489 | 3, 331 3, 701 
Pennsylvania eet aeediasten'l 778 1, 869 | 2, 647 3, 220 
Delaware ; : as | 31 4) | 72 75 | 
Maryland Le ee aed ae 71 | 105 176 228 | 
District of Columbia_--_- phetaanaia nel 4 5 | 9 | 27 | 
Virginia Sos scativesancoel 49 164 | 213 | 221 | 
West Virginia ‘ : cect naa oie 94 25 119 | 171 
North Carolina. ...._-- : eld 287 98 | 385 397 | 
I A NNN ci scscr cscs edpepthhigchide nance abel 100 62 | 152 | 183 
Georgia._.- ees Seah seth ile 237 62 | 299 | 389 
Florida___- states ais aad < 415 | 18 433 | 538 
Total United States, 1949. _._...____] 11, 367 | 15,067 | ~ 36,438 I-.....-- 
Total United States, 1948 sbbAisduaddele 312,073 | 17,260 }.......... 29, 932 

















Residual 
Total Total 
1949 1948 
9, 715 9, 526 
1, 948 1,929 4 
5, 000 5, 622 gg 
428 8x1 @ 
152 179 
186 168 
58 76 
52 62 
467 32 
329 292 
40 37 
9 8 
98 88 
662 616 
79 | 13 
200 | 151 
765 429 a 
4,914 4, 826 a 
7,519 8, 022 / 
7,911 | 7, 574 g 
12, 819 | 12, 503 x 
799 746 
180 | 170 
1, 382 | 1,341 
250 152 
923 876 
224 157 
183 | 44 
392 | 140 
48 | 53 
823 | 785 
1, 497 | 1, 329 
516 459 
57 | 104 
6, 648 | 5, 750 
2,677 | 2, 449 
5, 444 | 3, 618 
5, 573 §, 495 = 
9, 548 9, 181 
15, 947 16, 531 
1, 094 R06 ; 
4,610 | 4, O81 a 
278 189 3 
1, 022 687 
1,137 1,049 
216 92 
1, 281 Sal 
2, 274 | 2,111 
4,159 5, 170 
122, 633 ; 
117, 780 
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Heating oils 

The demand for light heating oils (grades 1 to 4) dropped in 1949 for 
the first time since 1943 and 1944 or when supplies were rationed as a 
war measure. The decline in sales by 5 percent from 200,024,000 
barrels in 1948 to 190,387,000 in 1949 was due largely to a warmer 
season as measured by degree days, and partly to the lower consump- 
tion rate of the newer burners. Conversely there was a small gain 
in the demand for heavy heating oils (grades 5 and 6) as reported sales 
were 60,414,000 barrels in 1949 compared with 58,639,000 in 1948. 
Low prices for residual burning oils in 1949 and interruptions in the 
coal supply were both factors which increased the demand. Light 
fuel oils sold for space heating represent about three-fifths of all 
deliveries while the heavy grades make up about a 12-percent share 
of the market. 

Nearly 60 percent of the light heating oils are sold in the east coast 
area and there the total declined by 5 percent from 118,445,000 barrels 
in 1948 to 112,062,000 in 1949. This lower demand in 1949 is in con- 
trast to a gain of 12 percent reported for 1948 over 1947. The decline 
in demand for distillate heating oils was not so pronounced in the 
North Central States, where a quarter of the sales are reported, as the 
quantity dropped by less than 2 percent from 49,151,000 barrels in 
1948 to 48,360,000 in 1949. A gain in sales of light heating oils for the 
Pacific coast area in 1948 was not repeated as 1949 requirements of 
20,347,000 barrels were 5 percent below the 1948 total of 21,484,000 
barrels. Only relatively small quantities of light grades of heating 
oils are reported for the South Central and Rocky Mountain States, 
and there the decline in sales in 1949 were 15 percent and 5 percent, 
respectively, compared with 1948 totals. 

All sections of the country reported larger sales of heavy heating 
oils in 1949, except the west coast and New England. There was a 
20-percent shrinkage in the demand for the California marketing 
area—6,841,000 barrels in 1949 compared with 8,534,000 in 1948— 
while requirements in the New England States dropped slightly from 
13,853,000 barrels in 1948 to 13,644,000 in 1949. For the east coast 
as a whole, where about 65 percent of the heavy heating oils are 
sold, there was a small net gain from 38,134,000 barrels in 1948 to 
39,003,000 in 1949. The North Central States are a fairly important 
market for the residual grades of heating oils and the demand in that 
area was up above the national average or by 6 percent from 9,296,000 
barrels in 1948 to 9,885,000 in 1949. Requirements in the South 
Central States also increased noticeably from 2,646,000 barrels in 
1948 to 4,318,000 in 1949. 
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TABLE B-26.—Sales of distillate grades of heating oils in 1949 


[Thousands of barrels of 42 gallons) 


























HEATING OIL 7 
} | 
No.1 | No.2 | No.3 | No.4 /Total 1949)/Total 1948 

California 3, 464 | | 3,261 | | 6,725 | 7, 396 4 Ca 
Oregor | 2,150 Y | 2,228 |. | 4,378 4,515 Or 
Washington 4, 622 “ 3, 539 | 8, 161 8, 219 4 W: 
Arizona 308 | } 515 677 ; Ar 
Nevada 230 j 568 677 Né 
Idaho... , 660 295 13 | 970 1, 007 4 Id 
Montana ou 290 244 | | 577 54 4 M 
Wyoming a 19 72 | 1 | 241 243 = W 
Utah 201 | 63 | 50 | 513 583 i Ut 
Colorado 232 325 | 1 | 648 719 4 Cc 
New Mexico 35 | 58 | 98 128 a Nt 
North Dakota 2 200 600 O62 553 a Ni 
South Dakota roe. be. 324 562 | 965 805 q 50 
Minnesota | 1,720] 4,640 31| 7,581 7,212 M 
Nebraska 902 | 664 | 5| 1,975 | 2, 236 Ni 
Iowa 1, 099 2, 664 | 1 | 4,013 3, 496 4 lo 
Wisconsin 928 | 3,300 | 26| 5,187 | 5. 123 : Ww 
Illinois | 1,661] 5,654 | 9} 10,653) 12,677 : I] 
Indiana 928} 2,159 | 32] 3,367 | 3,748 ; In 
Michigar | 2,738] 4,701 109 | 8613 | 7,598 4 M 
Ohi | 4 887 1.191 | 371 | 4,116 4, 677 0 
Kentucky 93 | 288 | 62 | 487 618 4 k 
Tennessee 82 | 335 441 | 408 
Missouri 740 1, 787 106 | 3,494 | 4,639 M 
Kansas 392 | 432 | 7 | 865 | 951 = 
Texas 281 645 48 | 1,009 | 1,081 I 
Oklahoma 54 129 | j uel 184 129 0 
Arkansas | 46 | Ot - 115 |} SO 7 A 
Louisiana 98 | 182 3 | 306 | 299 ; I, 
Mississippi - 41 | Rio ~laésiatax 112 | 81 N 
Alabama 145 33 4865 | 463 A 
Maine 231 | 1,750 2 1, 988 | 1, 840 N 
New Hampshire 14| 1,344 | 1,519 1, 130 N 
Vermont 77 | 741 834 | 661 \ 
Massachusetts 1,201 | 14,535 80 15,918 | 17,066 ; N 
Rhode Island 106 | 2,754 10} 2, 886 3, 007 K 
Connecticut 807 | 6.631 | 41} 7.581 | 8, 443 ( 
New York | 2271] 29,982 328 | 34.832] 34,561 N 
New Jersey 1, 497 16, 057 | 197 | 19,321 | 20, 992 N 
Pennsylvania 1.017 | 10,318 41} 11,889 13, 38 I 
Delawart 133 751 | 884 | 735 I 
Maryland | 474 5, 562 | 60 | | 6, 096 | 6, O81 N 
District of Columbia ; 98 eae | 1 1, 784 | 2, 235 I 
Virginia 442 | 1/802 | 15 | 3} 2262! 2.624 "3 \ 
West Virginia 25 144 | 20 | 1 190 104 : \ 
North Carolina 282 925 | 464 | 1,671 1, 591 a 
South Carolina ’ 53 460 | 115 | 628 | 478 ? 
Georgia 207 420) 91 718 $37 * ; 
Florida : 181 737 | 143 1,061 | 1, 222 < I 

otal T d States 1949 35,936 | 128, 088 24, 784 | 1,579 | 190,387 + 
Total United States 1948 ; 30,630 | 127, 637 | 39, 986 1,771 | 200, 024 
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TABLE B-27.—Sales of residual grades of heating oils in 1949 
{Thousands of barrels of 42 gallons] 


HEAVY HEATING OILS 








| No. 5 | No. 6 | Total 1949 | Total 1948 
| 
California wistive=a bettas ick dtcbihscpieae tied 2, 791 488 3, 279 4, 369 
Oregon ; : at ae acl 1,032 | 74 | 1, 106 1, 545 
Washington , Senobhbhtte tice ghalvnd but 2, 025 | 328 2, 353 2, 532 
Arizona... ‘ es iii 23 | 3 | 26 | 23 
Nevada-.--. eee Jaa 65 | 12 | 77 65 
Idaho ; af f aa sah Nhe 69 | 13 82 5 
Montana ats : eee 30 65 95 | 13 
W yoming ‘ - . : ‘ ‘4 sai 13 | 9 22 | 10 
Utah s ‘ . a ‘ 28 | 29 gy Rt 
Colorado ieaw idubée ' a hatin dat 33 | 76 109 | 1 
New Mexico. ...........-- sal ae 1 | 1 Bhs 
North Dakota- - - ; : , | 4 nea a 4 12 
South Dakota d fou ks 11 9 20 25 
Minnesota ; ; att 329 | 140 469 297 
Nebraska es ‘a 27 70 197 | st 
lowa “ bvanttketphecagn 201 | 54 255 91 
Wisconsin : : ved 305 | 245 550 TRS 
Illinois ee : nat 2,751 | 2, ORS 4, 834 4, 898 
Indiana..-..... oe | 355 | 430 785 597 
Michigan - -..-- ed aa 815 | 1, 081 1, 896 2, 059 
Ohio 7 witéeds ; ‘ aenad 5 329 233 52 246 
kKentucky...---- od . aoe | 25 | 11) 136 6 
oe wwe bn 7 } 12 | 165 77 131 
Missouri -_...-- shudbnad siete | 974 | 507 1, 481 2, 132 
a nia sal nil nian Bch ait 376 | 152 528 159 
Texas...... ; ual 834 | 470 1, 304 211 
Oklahoma... -. ‘ ; bp eiouas Rea 126 | 60 | 186 18 
Arkansas - - 110 | 148 | 258 5 
Louisiana _- = 242 | 260 | 502 84 
Mississippi... . : 1 4 5 2 
Alabama | 12 | 42 54 35 
Maine | 76 187 263 137 
New Hampshire 21 180 201 97 
Vermont . ketal S 43 51 70 
Massachusetts - - - -- | 1, 388 5, 720 7,108 8, O71 
Rhode Island i Joxt 224 1, 547 1, 771 1, 510 
Connecticut... } 1, 910 2, 340 4, 250 3, 968 
New York 2,411 | 9, 510 11, 921 12, 265 
New Jersey 4 dadasoosl 2, 118 4, 802 6, 920 5, 865 
Pennsylvania- . --_- joan 1, 412 1, 964 3, 376 4,174 
Delaware 82 136 218 80) 
Maryland | 181 681 R62 7 
District of Columbia : 2 eam 8 96 49 745 7 
Virginia j . ; saddes 43 165 208 173 
West Virginia_._- ial . . 75 35 110 2 
North Carolin 21 17 Oe Miaiedaen 
South Saselion ‘ oi tial a ‘ 18 2 20 7 
Georgia 205 229 494 18 
Florida ; beled ; ‘ ‘ | 172 275 447 339 
Total United States, 1949... shovel 24, 510 | 35, 904 60, 414 | 

Total United States, 1948__. . ~— 1s rigs ai eli | 24, 418 | 34, 221 58, j 


Range oil 

Some No. 1 fuel oil, as well as kerosene, is sold for range-burner 
fuel. The fuel oil re ported as delivered for this particular use declined 
by 9 percent from 13,534,000 barrels in 1948 to 12,279,000 in 1949, 
while the kerosene portion was lower by 6 percent from 70,629,000 
barrels in 1948 to 66,244,000 in 1949. The range-oil total, including 
both No. 1 fuel oil and kerosene, dropped from 84,163,000 barrels in 
1948 to 78,523,000 in 1949. Incidentally this is the first decline in 
range ils sales since 1943, when a moderate loss was recorded. In 
recent years the kerosene included in range-oil sales has varied from 
84 to 86 percent of the total and the No. 1 fuel oil has supplied the 
balance. 
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About a third of the range-oil sales are made in the New England 
States and there requirements declined by 13 percent from 28,606,000 
barrels in 1948 to 25,040,000 in 1949. Consumers in the Middle 
Atlantic area also buy large quantities of range oil—a quarter of the 
total; however, deliveries in 1949 of 18,886,000 barrels were 12 percent 
below the 1948 total of 21,472,000 barrels. The North Central States 
are a third important market for range oil and the demand there of 
17,498,000 barrels in 1949 differed very little from 1948 requirements 
of 17,766,000 barrels. The South Central and South Atlantic States 
have reported greatly increased sales of range oil in recent years. 
Deliveries of 3,525,000 barrels for the South Central States in 1945 
have doubled to 7,055,000 in 1948 and 7,193,000 barrels in 1949, 
while there has been a similar growth in the South Atlantic area from 
3,037,000 barrels in 1945 to 7,492,000 in 1948 and 8,856,000 barrels 
in 1949. Incidentally these were the only two regions to show gains 
in range-oil requirements in 1949. 

United States Army, Navy, Air Force, and Coast Guard 

Military requirements for fuel oils, which showed some expansion 
in 1948 after a steady postwar decline, turned downward again in 
1949. Deliveries of light fuel oils, including Diesel fuel, to the various 
services of 6,109,000 barrels in 1949 were a third less than a revised 
total of 9,071,000 barrels reported for 1948. Diesel fuel in these items 
totaled 6,832,000 barrels in 1948 and 4,490,000 in 1949. The loss in 
volume for the heavy grades in 1949, was less pronounced—8 percent— 
or from a revised item of 24,655,000 barrels in 1948 to 22,724,000 in 
1949. The military demand for light fuel oils represented 3 percent 
of all deliveries in 1948 and 2 percent in 1949, while heavy fuel oils 
credited to the armed services remained at about 5 percent of the 
total sales for both years. 

It has been noted that the annual fuel oil sales to the military serv- 
ices as reported by distributors do not include quantities imported 
under item 16, entered free for the United States Government, appear- 
ing in the Bureau of the Census import statistics. Any fuel oil prod- 
ucts included in this classification are usually handled by the military 
forces and consequently the oil companies would have no record of 
such receipts. Any fuel oils entering the country under item 16 are 
however included in the “imports” and are therefore accounted for in 
the available supply when calculating the indicated domestic demand. 
Fuel oils imported under this item in 1948 were 1,834,000 barrels of 
light fuel oils and 4,446,000 of heavy grades. Comparative totals for 
1949 were 539,000 barrels of distillate grades and 4,014,000 barrels of 
residual fuel oils. 

About 40 percent of the diesel fuel sold to the Armed Forces is 
reported from the California marketing area, and there the demand 
declined by 42 percent from 3,125,000 barrels in 1948 to 1,816,000 in 
1949. Deliveries of diesel grades in the Atlantic Coast States were 
lower by 9 percent—1,841,000 barrels in 1949 compared with 
2,028,000 in 1948; however, the share of the national total for the 
region increased from 30 percent in 1948 to 41 percent in 1949. Mili- 
tary requirements for diesel fuel in the South Central States were 
down sharply from 1,608,000 barrels in 1948 to 647,000 in 1949—a 
60-percent drop. The Rocky Mountain and north central areas report 
very little Diesel oil as sold to armed services; however, quantities in 
1949 were well above 1948 requirements. 
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Sales of heavy fuel oils to the military branches of the Government 
were lower in all parts of the country except in the South Atlantic 
States where the demand rose by a half from 4,177,000 barrels in 1948 
to 6,205,000 in 1949. Over 50 percent of the demand for residual 
grades is reported from the Pacific coast area, and sales there declined 
by 14 percent from 13,289,000 barrels in 1948 to 11 ,494,000 in 1949. 
Deliveries of heavy fuel oil to the Armed Forces in the Middle Atlantic 
States were 1,542,000 barrels in 1949 compared to 3,521,000 in 1948, 
or more than a 50-percent loss, while the shrinkage in requirements for 
the New England area was less pronounced—1,463,000 barrels in 1949 
compared with 1 1,544,000 in 1948. There was little change in the 
volume of heavy fuel oils delivered to the military services in the 
South Central States—1,901,000 barrels in 1949 against 1,928,000 in 
948. 
; TABLE B-28.—Sales of distillate and residual fuel oils in 1949 


{Thousands of barrels of 42 gallons] 
TO MILIT. ARY (U. ARMY, NAV a AIR FORC E, AND COAST GUARD) 


Distillate fuels Residual 


fuel | light | 1949 | 1948 grade jresidual) 1949 | 1948! 





Diesel Other | Total | Total a | Navy | Other | Total | Total 
| 








EE Gicnie cunneccwipanccuss aon} 5, tae 582 | 2,319] 3,513 | 10,946 402 | 11,348 | 13,015 
Ou, shoo LC LL arcs. 5 34 | 6 | 40 OB f-.i.L2- 70 70 7 
Washington... -......---- pinta poadinal 44 | 28 | 2 93 76 | 76 157 
MT ae dcacadnintesdodubsadasladeeeceet 2} 2) 8 A debi eee tee 
BROEID « 5 oe bids don ddda cist temien | 1} 2] 3 15 }---~-.--|---.----|----.- | 44 
a ewastes 2 | 5 7 © Gacnesnin 1 1} . 
BONS 620i ice cctsdececucias sinned sidecccpenbn baked dcdaiidacadeen i 2 2 | 
i ee i wodenalsacensen|steeccvelvenqdeanieoapase-] : B.4. ~ 
Utah iknedanGet dbuuewous - 10 | 10 | 38 | wach hte Js | 1 
CI 5 i 0 connie dewassvieem | 2 | 3 | 5 ini obbGa Shien 1 |} 1 | 
DN NS ds w'ecacieeccnan 32 45 | 77 2 2 | 2 3 
North Dekota.................... ‘sf 36 | 36 | 3 aeod 1 
SOU ERs nn nnn ee cnsses need naheebnd | l 3 3 
pi ERE eee FY } 1 | ats * 
DLA 2. Sidbcamgidabnsasth hed | 2 | ll 13 | 2 1 3 | 
lowa Rich kiaten tei | Ptah ‘ DEE onc quailiggd depen 2 
Wisconsin. sheatide Cetin sscssceu! 2 | 3 5 | 2) 1 1 | 
DE io 4 | 5 15 20 29 16 16 | 130 
Indiana -. - - - - 8 21 | 29 | 1 : 3 eee 
Michigan b4s dtddddcigdseiil 18 | lll 129 17 } 1} 16 17 | 13 
Ohio Sela ele 2 ney AO | 14 | 64 | UE Ee rcictemsil 66 66 | 46 
Kentucky... _. SEL it 43 | 4 47 | Ui 
‘Tennessee . - - sass il | 2 | 13 | 1 | 2 2 ‘ 
Missouri. - - -- -- ie eagke ; 7 7 14 | 1 } 42 42 66 
i NEE er eee pbkiock eed 43 2: as 3 3 
Texas pee 544 69 613 | 1, 768 1233 1, 096 1,219 1, 167 
Oklahoma dabbiGece 3 } 1 55 56 5 SRE 
Arkansas. _. Terre ss 1 1 | 4 oh. 
Louisiana ese 70 6 76; 159| 342 267 609 633 
Mississippi. ............- ® 8 8 
Alabama. - Ae ia el 16 lf 25 24 24 54 
Maine : 238 14 3 17 213 | l l 5 
New Hampshire_.......-.- na 115 2 117 59 | sod P 
Vermont ae 2 2 4 1} 
Massachusetts. .................- 189 38 227 384 | head 142 142 174 
Rhode Island ‘i 15 54 117 26 600 621 1, 220 1, 226 
Connecticut sheets ‘ 107 20 127 113 92 S 100 | . 
New York...... ; nis 99 12 111 667 | 289 367 656 1, 02 
New Jersey ; 6 51 57 | 47 76 76 g' 2 
Pennsylvania “4 : 396 28 424 £59 424 424 1, 095 
Delaware ; : : l 2 3 2 3 
Maryland ack 4a 30 12 42 92 123 263 86 76 
District of Columbia : l 10 il 66 
Virginia a 620 168 788 675 201 302 03 3. 201 
West Virginia ‘ ' 1 5 | 2 
North Carolina . 27 34 #1 tl 43 43 f4 
South Carolina Poncaets 48 4 52 68 93 3 140 
ria Te 15 1 16 il : 163 13 187 
Florida .. etiecanas ‘oon 104 150 254 301 305 98 403 185 
Total United States 1949__. +, 490 1, 619 6, 109 13, 026 9,698 | 22,724 
Total United States 1948 !...........| 6,832 | 2,239 {|........| 9,071 | 13,557 | 11,098 4, 655 







i Revised. 
76468—51 
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Oil company fuel 

The petroleum industry in its producing, refining, and transporta- 
tion activities used 55,647,000 barrels of heavy fuel oil, including crude 
petroleum in 1949, a quantity only slightly below 1948 requirements 
of 56,637,000 barrels, Crude production was lower by 9 percent in 
1949 compared with 1948 and crude runs at refineries were down by 
4 percent; however, the heavy oil consumed for fuel purposes did not 
decline proportionately, as the 1948 total was below average because 
of a pinch for supplies in some areas during that year. The oil 
companies use relatively small amounts of light fuel oil, including 
Diesel grades; however, requirements expanded by 14 percent from 
3,625,000 barrels in 1948 to 4,151,000 in 1949. The heavy fuel oil 
consumed by the petroleum industry represents about 11 percent of 
the national total, while the light grades constitute about 1 percent. 

The oil companies operating in the California, north central, and 
south Atlantic areas used more heavy fuel oils in their various activities 
in 1949 than in 1948, while requirements in all other areas declined. 
The quantity for the Pacific coast rose from 4,770,000 barrels in 1948 
to 8,933,000 in 1949, even though crude production and refinery runs 
were lower in the latter year in that area. The greater use of fuel 
oil was partly the result of making more gasoline in 1949, which takes 
more B. t. u.’s per barrel for its refining and the fact that less natural 
gas was used as refinery fuel. Oil companies operating in the North 
Central States reported the consumption of 15,407,000 barrels of 
residual fuel oils in 1949 compared with 12,498,000 in 1948. Quan- 
tities used by oil companies in the South Atlantic States are of minor 
importance in volume; however, there was a gain in 1949 over 1948. 

The lower consumption of heavy fuel oils by the petroleum industry 
operating in the South Central States—11,148,000 barrels in 1949 
compared with 18,178,000 in 1948—and the Middle Atlantic States— 
16,540,000 barrels in 1949 against 17,394,000 in 1948—is the result 
of a smaller production of crude petroleum and lower refinery runs 
in 1949. Oil companies operating in the New England and Rocky 
Mountain States use only relatively small amounts of heavy fuel oil 
in their various operations and the quantities declined in 1949 com- 
pared with 1948. 

Oil companies use some crude petroleum for fuel in their field and 
pipeline operations. The quantity reported in the survey declined 
by a third from 2,916,000 barrels in 1948 to 1,998,000 in 1949. Most 
of this crude petroleum consumed by the oil companies is reported 
from the South Central States, where the total declined from 1,935,000 
barrels in 1948 to 1,180,000 in 1949, and the west coast area, where 
requirements were 613,000 barrels in 1948 and 539,000 in 1949, 
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TaBLE B-29.—Consumption of distillate and residual fuels in 1949 
{Thousands of barrels of 42 gallons] 
FOR OIL COMPANY FUEL 





———— - - —— 








Distillate fuels Residual fuels 

Diesel | Other | Total | Total | Resid- Crude | Total Total 

fuel light 1949 1948 | ualfuel oil 1949 1948 
California 141 31 172 204 | 7,947 539 | 8,486! 4,354 
Oregon 6 6 | 3 21! 211 180 
Washington 19 19 19 236 236 236 
Arizona... 
 ctd cba Ti pins din toesckESnd fe CdS SewE esas eee asa ae bet casein 7" 
Idaho --- — “ica then sit is 63 ‘ 63 : 
Montana. ---.--- 1 1 2 1 186 22 208 201 
W yoming - - - . 9 242 251 329 | 912 13 925 1,094 
Utah . ; 2 | 2 l 969 969 904 
Colorado. - - ae } 2 2 3 38 38 68 
New Mexico... l SeiS¥s l 2 11 6 17 60 
North Dakota ‘ i ana | ixwl Stesabvasece Be hie 1 
South Dakota- : : dies 1 
Minnesota_..- 10 10 | 7 4 4 6 
Nebraska-..- = . | r 4 4 3 ] 1 31 
lowa 1 4 | 5 3 
Wisconsin. -- ‘ eee ] 16 | 17 | ll l 1 
Illinois - . = an 4 48 | 52 45 3, 905 83 3,988 | 4,061 
Indiana Ces ean ae hastce all : 5 828 | 833 | 685 | 8,672 65 8,737 | 4,626 
Michigan.....-.........- . . : 2 33 35 | 9 463 1 464 | 631 
Ohio des dedipeiineathngetocita Baier 3 57 | 60 52 2, 094 10 2, 104 | 2,315 
Kentucky 3 2 5 39 2 101 | 320 
lennessee 3 ] $ 3 t b s 
Missouri. -. > 1] 7 Is 4 416 170 5R6 6§29 
Kansas...- = | 19 | 22 41 325 | 1,540 52} 1,592] 1,75 
Texas - - o<ene . 78 | 900 | 978 97 | 5,467 641 6,108 | 12,284 
Oklahoma ea aie 28 116 144 71 | 2,175 142} 2,317] 2,198 
Arkansas si ; iat 2 ‘ 2 I 1 I 2 | S 
Louisiana. - - - Riana se ; 50 1 51 | 42 361 132 493 1, 209 
Mississippi ae alan Danas | 5 3 42 45 | 93 
Alabama 4 1 5 8 i e 
Maine . 2 6 | 8 | 5 27 27 | 30 
New Hampshire 7 4 4) 2 ' ey 
Vermont 4 4 | 3 l A Powes 
Massachusetts 2 90 92 21 586 586 636 
Rhode Island : F 8 8 | 5 386 | 386 | 419 
Connecticut l 13 14 10 56 56 54 
New York 2 24 | 26 257 1, 648 3 1, 651 2, 027 
New Jersey 3 123 126 220 7,029 I 7, 030 6, 236 
Pennsylvania l 833 834 613 7,051 7 7, 058 8, 429 
Delaware a 2 2 16 106 113 
Maryland l 10 ll } 688 688 81 
District of Columbia_.............. . 5 5 6 7 ~ g 
Virginia Is | 25 7 72 l 73 72 
West Virginia - 4 3 3 W 2 1) | 82 
North Carolina 2 6 8 29 4 3 
South Carolina 3 4 7 l 93 ; 93 14 
Georgia ® bwarae 2 2 121 121 122 
Florida 6 2 8 4 41 41 | 38 

Total United States 1949 441 3, 710 4,151 53, 649 1,908 | 55, 647 

Total United States 1948 410 3, 215 3, 625 | 53, 721 2, 916 6, 637 


Miscellaneous uses 

About 8 percent of the light fuel oils and about 1 percent of the 
heavy grades are reported as sold for various purposes not included 
under the other principal uses. The diesel oils included are delivered 
to fuel heavy equipment on and off the highways. Other fuel oils 
under this miscellaneous classification are used for orchard heating, 
spraying, and as components going into the manufacture of other 
products, and so forth. The total for distillate fuel oils reported for 
miscellaneous uses of 25,571,000 barrels in 1949 differed only slightly 
from the 1948 item of 25,414,000 while the residuals declined from 
6,623,000 barrels in 1948 to 4,574,000 in 1949. Most of the light oils 
sold for the above purposes are Diesel grades and the demand for this 
fuel increased from 15,971,000 barrels in 1948 to 16,734,000 in 1949. 
Distillate fuel oils reported as tractor fuel declined from 4,191,000 
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barrels in 1948 to 3,810,000 in 1949. This lower demand for distillate 
fuel oil for use as tractor fuel, which is likewise noted for kerosene, 


reflects the greater use of gasoline by the modern tractor. 


Most of 


the light oils used for tractor fuel are reported from the North Centra] 





States 


1,962,000 barrels in 1948 and 1,483,000 in 1949—and the 


South Central States—1,315,000 barrels in 1948 and 1,483,000 in 1949. 


TaBLE B-30.—Sales of distillate and residual fuels in 1949 





(Thousands of barrels of 42 gallons] 
MISCELLANEOUS USES (TRUCKS, DREDGES, ROAD OILS, SPRAYS, ETC.) 

















Distillate fuels 


Total 


j 


| 





Residual fuel 























i 
Diesel Other | Tractor Total Total Total 
fuel light | fuel | 1949 1948 1949 1948 
California 5, 126 Pencckeocs 5, 761 5, 429 1, 764 1, 690 
0 EE a ee ae 868 ee 1, 041 940 101 79 
Washington 1, 202 Mia esalacec 1, 443 1, 283 151 89 
Arizona. -__-- 309 17 , a hoe 326 I da 104 
Nevada. -__- 143 Oise cade 178 174 | 13 10 
RE a a a ak alate 246 18 7 71 320 5 7 
I a ees iba 331 20 7 398 412 37 $ 
Te wnt seen ewsienwes 140 ll 65 216 246 6 14 
Utah. 212 6 6 224 262 3 7 
Colorado A Scaled 103 4 27 134 266 7 B 
New Mexico. --. Be ceca i 112 Wee Lo dsleca A 30 
North Dakota-. penta tel 66 9 22 7 147 19 8 
South Dakota... 21 ll 27 59 U4 13 32 
Minnesota - - - “ 60 6 34 100 SE Kai nae nace lil 
Nebraska. . .. a 110 ll 29 250 - 4 ee Ls 10 
I. cb bkiboccudddbbocokndgdeda 47 19 407 473 SAB 5 42 
Wisconsin.. 139 ie 210 42 391 548 11 113 
I Ein ois dc lndpds ome crwie abo eeenienn 459 |} ge 524 109 1, 092 1, 073 109 408 
EE ee 308 & 320 410 1, 038 1, 028 38 35 
Michigan--_-...--- 297 i ~ 668 103 1, 068 736 129 49 
Idd, nwnnoduhbaecaccnenebes 387 BS 226 36 649 597 183 91 
So ee a 418 35 64 517 370 22 fi 
NR oon cdagosncssneeen 154 62 100 316 354 13 75 
De . .onivncoonnenbiendl 162 22 261 | 445 587 47 164 
Tee nn amsmeunde 124 10 160 29 516 9 55 
| » 1, 120 128 49 1, 297 895 305 383 
Oklahoma ° 247 3 l 251 247 6 | 149 
Ea. kon conccecsonqatbes 243 53 501 797 662 4 21 
a ee | 602 3 230 835 825 114 338 
Mississippi a 322 24 137 483 495 13 
CRN os oc ciccccencstetss 139 25 144 308 473 52 l 
Maine _-.. , deine 20 17 | 2 39 29 39 12 
New Hampshire 12 Dil eciied 13 25 1 l 
Vermont. hs iva 6 1 | 1 s 15 cht ae, 
Massachusetts - - -.__- saeou elnino 48 Oe tekst 81 64 23 24 
ee ee eee re 5 24... __ 7 21 31 28 
CII 5 cow ntimenniicesia ll 2 3 16 29 163 82 
PORT Tt. 05 6 anigda><cnatahken 470 509 23 1,007 567 47 2 
PI PORN sas civ sn came ay 432 lll 1 544 547 14 s 
Pennsylvania 269 253 96 618 537 41 
Delaware 18 BP tissesnsxs 28 | 2 1 | 
Maryland aneuecwaal 201 38 | 3 242 266 476 40s 
District of Columbia- -- 31 17 27 75 52 31 
Virginia_. sak ae es 120 | 320 41 451 375 80 ‘ 
WOES: VEEL cceubaliaccus 165 39 1 205 264 3 
North Carolina. --. 51 39 37 127 152 137 | 2 
South Carolina_- 124 10 90 224 181 52 i 
Georgia......__. 178 51 231 460 490 96 | } 
Florida. _.. | 357 45 130 532 432 | 159 
Total United States 1949 16, 734 5, 027 3,810 | 25,571 |..---... 4, 574 |-...- 
Total United States 1948_--_- | 15, 971 5, 252 | My MN Tesilde nase 25, 414 | catea 6, 62 
| | 








Dresel fuel 


Large purchases of diesel fuel by the railroads in 1949 were sufli- 
cient to offset lower demand in several of the other classifications, so 


that the sales reported for the year of 87,919,000 barrels were 3 
above a revised total of 85,505,000 for 1948. 


percent 


The small gain in 1949 


compares with a 22 percent increment in 1948 over the 1947 market. 
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Sales of diesel fuel for civilian uses increased from 78,673,000 barrels 
in 1948 to 83,429,000 in 1949—a gain of 6 percent—while requirements 
for military purposes declined by a third from a revised total of 
6,832,000 barrels in 1948 to 4,490,000 in 1949. 

Diesel fuel reported as sold to the railroads increased by 26 percent 
in 1949 and represented 41 percent of the total compared to a third of 
the market in 1948. Approximately a fifth of the diesel oil total is 
delivered for fuel use in heavy equipment operating on and off the 
highways and is entered under miscellaneous uses which increased by 
5 percent in 1949 over 1948. Oil companies use very little diesel fuel; 
however, the quantity increased slightly in 1949. Diesel oil credited 
to vessels declined by 10 percent in 1949 compared with 1948 require- 
ments and the relative share for the item declined from 16 percent of 
all sales in 1948 to 14 percent in 1949. Smelters, mines, and manufac- 
turing industries bought 10 percent less diesel fuel in 1949 than in 
1948 and the share for this use declined from 15 percent of the national 
total to 13 percent in 1949. Gas and electric power utilities were 
credited with 9 percent of the diesel fuel total in 1948 and 7 percent 
in 1949, while their purchases were lower by 12 percent. 

The fast-growing demand for diesel fuel, the sales of which have 
more than tripled in volume in the past 10 years, and the effect of this 
rapidly growing competitive market on light heating oils is shown in 
tables 5 to 7 and is also graphically presented in figure B—10. In this 
period light fuel oils sold for diesel fuel have expanded from a 15- 
percent proportion of all distillate fuel-oil sales to a 27-percent share 
in 1949, while quantities credited to light grades of heating oils have 


Ficure B-10.—Principat Uses or Distituate Fue Orn, 1941-49. 












Seurce: Bureau of Mines. 
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dropped proportionately or from about three-quarters of all distillate 
oil requirements in 1940 to 62 percent of the total in 1949. The re- 
view figures in the tables and the graph indicate only slight variations 
in the relative proportions of light fuel oils reported for the other 
principal uses. 


TABLE B-31.—Principal uses of distillate fuel oil 


| Manufac- 











Heating 
Diese oils in- ; : 
Year fuel, all cluding | ‘ting and All other Total 
anes No.1 public light oils! 
- range oil utilities 
| We 
DEE ck icwhdabees bubs Asdonduncenadteonees 24, 669 119, 510 8, 303 8,170 160, 652 
1941.... SE ene Jatindes nia ate 27, 351 125, 357 10, 497 10, 134 173, 339 
1942 __. ot Scandals 33, 653 126, 484 12, 188 14, 488 186, 813 
1943 ___. saath takes mnaiediiainks mcanphebed Siok aan tel 49, 127 118, 457 13, 960 26, 168 207, 712 
1944 : i ; aiceiek | 70, 230 118, 348 14, 726 20, 568 223, 872 
Bee bvsliekiccatiewod pinch hint li Caio | 66, 412 128, 823 | 16, 803 19, 587 231, 625 
1946 __ Se i . cane 54, 063 148, 096 | 20, 684 16, 707 239, 550 
1947 ‘ 3 alba «TE ie oe ss 69, 857 189, 991 21, 633 16, 533 298, 014 
| SUR . veshh<odbenen | 85, 505 213, 558 24, 800 18, 110 341, 973 
1949 sien gresthiiel 87, 919 202, 666 21, 158 17, 453 | 329, 196 
ens ; ty ee BSE TO VEL Fiph) oeSRCE ERA CL. PEMA. NAb EE Siva ud 
1 Includes light oil used by military forces, railroads, vessels, oil companies, and miscellaneous, 
TABLE B-32.—Percentage uses of distillate fuel oil 
nat babiaepes 7a PS) Pied 
| ea “1 
| Diesel | oilsin- | iringand | ANother | 7 
Year eet. of qeans | public | light oils! | T otal 
| _— varies of | utilitie s 
ails 

1940 sad 5.3 | 74.4 5.2 | 5.1 | 100.0 
1941_. ‘ | 15.8 | 72.3 | 6.1 5.8 100. 0 
1942 | 18.0 67.8 | 6.5 7.7 100. 0 
1943 23.7 | 57.0 | 6.7 12.6 100. 0 
1944 | 31.4 | 52.8 6.6 9,2 100. 0 
1945 28.7 | 55.6 7.2 8.5 | 100.0 
1946 4 ‘ | 22.6 | 61.8 | &.6 7.0 100.0 
1947 . nitticeaa toilet | 23. 4 63.8 7.3 5.5 100.0 
S008. ens nduex] 25.0 | 62.4 7.3 5.3 100. 0 
1949_. ae ee —eondeel 26. 7 61.6 6.4 5.3 100. 0 


1 Includes light oil used by military forces, railroads, vessels, oil companies, and miscellaneous, 


Kerosene 

Sales of kerosene which have showed a pronounced upward trend 
since 1943 and which gained 10 percent in volume in 1948 over 1947, 
declined from 112,487,000 barrels in 1948 to 102,661,000 in 1949—a 
9 percent shrinkage. There was a tight supply in light heating oils 
in some areas in early 1948 and it is believed that a portion of the 
kerosene was delivered for central heating, which diversion tended to 
inflate the total for that year. The major share of the kerosene 
(about 63 percent in 1948 and 65 percent in 1949) is sold for range oil 
and this use declined by 6 percent from 70,629,000 barrels in 1948 to 
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66,244,000 in 1949. Kerosene reported as tractor fuel has dropped in 
quantity in recent years as the newer gasoline-burning tractors have 
increased in numbers. Sales of kerosene for tractor fuel have declined 
from a peak of 8,209,000 barrels in 1947 to 6,176,000 in 1948 and to 
4,840,000 in 1949. Kerosene sold for various miscellaneous uses has 
varied from 32,012,000 barrels in 1947 to 35,682,000 barrels in 1948 
and then down to 31,577,000 in 1949—a shrinkage of 12 percent for 
the latter year. 


TABLE B-33.—Sales of kerosene and range oil, 1945-49 


| Percent 








| j 
| 
oo | oar F 047 oso ( | change 
Uses | 1945 | 1946 1947 1948 1949 | $n 1049 
to 1948 
: | — — . | ° 
Kerosene sold as range oil_..........-- 43,540 | 52,105 62, 482 70,692 | 66, 244 | —6,2 
Tractor fuel ie Wisesa- ar 6, 747 7, 544 8, 209 6, 176 | 4,840 | —21.6 
All other uses...............-. otitied | 24,689 28. 441 | 32, 012 35,682 | 31, 577 | —11.5 
Total United States_. a | 74,976 88, 090 | 102, 703 } 112,487 102, 661 —8.7 
Exports and shipments. - -- : | 6, 180 8, 637 7, 252 3, 495 2, 532 | —27.6 
| 
|—-—--—— -—-— — = Jenecediernigialbenmeciieasnsiia 
Grand total kerosene_...__...._- | $1, 156 96,727 | 109,955 | 115,982} 105, 193 —9.3 
Kerosene sold as range oil. a shed 43 3, 540 52, 105 | 62, 482 | 0, 629 66, 244 —6.2 
No. 1 fuel oil sold as range oil ‘ pant , 481 8,459} 11,632] 13, 534 12, 279 —9.3 
Total fuel sold as range oil__...__- ° dl, "021 60, 564 74,114 | 84,163 78, 523 | mY 


| 
| 
| 
| 
| 
4 
| 


More than a third of the kerosene sold for range oil is reported from 
the New England States, and the demand in that market declined by 
12 percent from 26,931,000 barrels in 1948 to 23,740,000 in 1949. 
There was a similar percentage drop in kerosene range oil require- 
ments in the Middle Atlantic States from 20,242,000 barrels in 1948 
to 17,819,000 in 1949. Fairly important quantities of kerosene are 
also delivered for range burner fuel in the north central area and there 
the quantity changed but slightly from 9,612,000 barrels in 1948 to 
9,598,000 in 1949. In contrast to these losses, sales of kerosene for 
range fuel showed gains in the southern parts of the country in 1949. 
Reported deliveries in the South Atlantic States were larger by 20 
percent from 7,060,000 barrels in 1948 to 8,477,000 in 1949, while the 
demand in the south central area was up slightly from 5,677,000 
barrels in 1948 to 5,864,000 in 1949. 

Nearly half of the kerosene sold for tractor fuel is reported from the 
North Central States, and the market there declined from 3,017,000 
barrels in 1948 to 2,223,000 in 1949. The South Central States also 
use relatively important “quantities, and there sales were 1,688,000 
barrels in 1948 and 1,392,000 in 1949. Still smaller amounts of kero- 
sene tractor fuel are credited to the South Atlantic States—814,000 
barrels in 1948 and 648,000 in 1949—and the Middle Atlantic area, 
where the demand dropped from 468,000 barrels in 1948 to 270,000 
in 1949, 
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TABLE B-34. 





-Sales of distillate fuel oils in 1948 and 
(Thousands of barrels of 42 gallons] 


TOTAL DISTILLATE FUEL OIL 






Diesel fuel Other light ! Total 























1949 1948 2 1949 «| 19482 | 1949 | 19482 
| 



















































California 13, O75 13, 896 8,157} 8 677| 21,232 22, 573 i 
Oregon 1, 751 1 480 4.502] 4,701 6, 343 6, 181 ; 
Vashington . 2, 726 2, 499 8, 489 | 8, 506 11, 215 | 11, 005 & 
Arizona 469 601 552 | 741 | 1, 021 1,342 : 
Nevada 1, 166 642 606 721 1,772 | 1, 363 4 
Idaho | 495 420 1, 067 1, 150 1, 562 1, 570 : 
Montana 1, 187 82! 778 99 | 1, 965 1, 810 
Wyoming 806 RAQ 608 | 748 | 1, 504 | 1, 600 ; 
Utah 884 676 590 772| 1.474] 1, 448 a 
Colorado $24 785 859 | 1,191 | 1, 683 1, 976 = 
New Mexico 533 412 182 241 | 715 653 x 
North Dakota ; 398 375 1, 218 987 1, 616 1,312 
South Dakota___.- : 389 367 1,12 1, 067 1, 510 | 1, 434 
Minnesota 1, 306 1, 147 8, 788 9, O82 10, 004 10, 229 
Nebraska 1.019 g1s 2. 367 2. 826 3, 386 3, 744 
Iowa | 2, 14 2, 029 5, 470 5, 406 7, 610 7, 435 
Wiseonsin 1,355 1, 363 6, 924 7. 246 | 8, 279 8, 609 
llinois 4.796 4,418 | 14,786 17, 204 19, 582 21, 622 3 
Indiana... 1, 650 1.619 6. 430 | 6, 810 | 8, ORO 8, 429 i 
Michigan 1, 980 2 209 | 2, 582 13, 713 3 
Ohio 2, 659 2, 468 | 6, 783 10, 120 4 
Kentucky 1, 260 1, 093 696 | 5 | 1, GRO " 
Tennessee 1, 272 1, 184 853 | 2, 143 8 
Missouri 1, 899 2. 005 4,923 | 8, 110 z 
Kansas 1, 791 1, 865 | 1, 394 | : 4, 094 is 
‘Texas i 6, 349 7,011 2, 889 | 3, 109 9, 238 10, 120 beh 
Oklahoma. 1, 400 1, 168 520 403 | 1, 929 | 1, 571 
Arkansas 1, O14 99s 1, 148 | 840 2, 162 | 1, 838 
Louisiana 3, 184 3, 236 837 1, 032 4,021 | 4, 268 
Mississippi 676 660 334 | 342 | 1, 010 | 1, 002 
Alabama... 1, 341 1,417 | 999 | 076 2, 340 2, 493 
Maine 368 409 | 2 208 | 2, 229 | 2. 576 2, 638 
New Hampshire 210 68 1, 735 | 1, 387 | 1, 945 | 1, 455 
Vermont.... 73 86 981 | 789 | 1, 054 | 875 
Massachusetts | 1, 563 1,478 | 18,178 | 19,441] 19.741] 20,919 
Rhode Island_. 119 | 57 | 3,289] 3,356} 3,408} 3, 413 
Connecticut... . 995 779 | 8, 515 9, 708 | 9, 510 | 10, 487 
New York 5, 535 5,526 | 39,717 40,376 | 45, 252 | 45, 902 
New Jersey. 3, 365 3,734 | 23,628 25, 021 26.993 | 28,755 
Pennsylvania 3,905 | 3,429] 16.944| 18.769] 20,849] 22 198 
Delaware _._.. | 60 66 | 953 800 1,013 | 866 
Maryland | 1,303| 1,146] 6,388 7,29 | 7.691 8, 442 
District of Columbia 342 305 | 1, 904 2.484 | 2246 2, 789 
Virginia es e 1 Og 1,871} 3,265) 3,448] 5,380} 5, 319 
West Virginia 284 364 | 270 221 554 | 585 
North Carolina i | 1, 390 1, 221 | 2, 101 1, 999 | 3, 491 | 3, 220 
South Carolina | 756 779 | 874 883 | 1, 630 | 1, 662 
Georgia... A .379/ 1,225| 1,225) 1,368} 2,604| 2, 593 
Florida 2, 273 | 2. 328 | 1, 551 | 1, 740 | 3, 824 | 4, 068 

Total United States.................| 87,919] 85,505 | 241,277 | 256, 468 329, 196 341, 973 





‘ Includes grade No. 1 fuel oil sold as range oil. 
2 Revised. 
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TaBLE B-35.—Sales of residual fuels in 1948 and 1949 


{Thousands of barrels of 42 gallons] 





TOTAL RESIDUAL FUEL OIL 

















| 
| Residual Crude oil } Total 
| | } on “rea 
| 1949 | 1948! 1949 1948 | 1949 1948 1 
el | 76,632 | 78,468 | 539 | 613 77, 171 79, 081 
RU Sie og iectsaibecacnecel, TGs. IIE Eset, ; 7 12, $45 | 14, 892 
|| RE a SRR ae bocce cae SMe GMI itd antic Oc ocracoenkes 12, 043 | 13, 304 
Arizona ind tetnivitieaaledlaittnl Leanaaeeae 1, O87 | 1, 841 }.. aoe 1, O87 1, 841 
a nel ae Ls 1, 514 | 433 |... oar 1, 514 4, 372 
NG ia as is Licorice bel aheins abetadb bcotetiornace a 480 | 456 |___. yoesee 480 456 
| SS eT ERS ee | 3, 680 | 4, 935 | So - | 3, 702 4, 935 
| ES SS doaewcaaa’ 2, 846 | 3, 758 | 13 119 | 2, 859 3, 877 
| ne 3, 439 | a ee eS Sa | 3, 439 1, 585 
| 0 siti aababelidnkaceas 783 | 886 |_. ‘ ae : 783 | S86 
UI aa a 454 | 674 | 6 | 11 | 460 685 
: North Dakota ee ee: aie 358 |  « Se ea int 358 | 447 
NSS SE AREA 262 | 288 |__- Se TS eee 262 | 288 
SPAS ‘ idee 1, 467 | Eee cae 1 1, 467 1,315 
Nebraska_______- tates ‘ i 421 329 1 422 329 
lowa aS , ss : 1,176 742 a 1,176 742 
Wisconsin coments 4 ca 1, 514 1, 497 a= 1, 515 1, 497 
i Illinois fees See 2 : ue 14, 987 15, 157 83 119 15, 070 15, 276 
Indiana......_- a aie -| 17,278 | 13,422 65 75 17, 343 13, 497 
‘ Michigan. _.... aekane Seaketinie 11, 002 11, 051 | 1 ; 11, 003 11, 051 
Ohio... ae N ns a 16, 269 16, O82 | 10 7 16, 279 16, O89 
Kentucky ae ; ; ee 1,117 1,303 | 62 : 1, 179 1, 303 
Tennessee ___.__. Rey. pea 919 R00 }____ < 919 R90 
Missouri.__ oo aa ao 5, 090 6, 364 170 245 5, 260 6, 609 
, Rn ae Soe ee 7, 454 9, 876 | 52 200 7, 506 10, 166 
; Texas i ON SN 49, 840 62, 615 641 | 761 50, 481 | 63, 376 
Cee : 6, 206 7, 437 | 142 | 286 6, 438 7,72 
Arkansas______- oweee 3. eis 1, 832 2, 079 1 1 1, 833 2, 080 
) Louisiana._______- aac _--| 15,088 19, 174 132 260 15, 220 19, 434 
| Mississippi _..____- oe 2 272 | 319 42 92 314 4u 
; Alabama s 1, 891 2, 206 1, 891 2, 296 
, Maine _._. sigh tee analccdbsnageroncaibaeed 2, 704 2, 342 ; 2, 704 2, 342 
. New Hampshire eae ot 1,175 909 |__ ” 1,175 | wy 
4 Vermont ee f 280 258 l 281 | 258 
, Massachusetts __ 23, 476 18, 078 |_.- 4 23, 476 18, 082 
, Rhode Island- 7,904 |__ 13 8, 508 7, 917 
, Connecticut 10, 066 |... 14, 515 10, 066 
) New York . e 45, 871 | 3 49, 168 | 45, 871 
: New Jersey a 33, 661 | l 19 37, 973 33, 680 
: Pennsylvania __ 5 ites ee 37, 240 | 7 oa 35, 391 | 37, 240 
. 0” ee 1, 043 a ‘ ‘ 1, 921 | 1,043 
) Maryland “2 i 13, 276 ona 13, 521 13, 276 
> District of Columbia 4 855 |... a. 1, 427 855 
: Virginia . - 10, 590 1 as 12, 200 | 10, 590 
. West Virginia ee 1,171 2 — 1, 266 1,171 
) North Carolina a ; 461 sinathceneiil 560 461 
) South Carolina. __.___- 2, 496 eR taal 2.610 | 2, 496 
) I ae Tee 3, 375 |_. adie 4, 227 | 3, 375 
4 ae See oe 15, 671 16, 132 |__ ..| 15,671 16, 132 
; Total United States ..........._-- 496,915 | 503,581 | 1,998 2,916 | 498, 913 506, 497 
' 
> 


1 Revised. 


' 


Note.—lIncludes heavy Diesel oil sales reported under vessels. 



























Arizona 
Nevada 


Oklahoma 
Arkansas 
Louisiana 
Mississi} 


Total United States 


1 Includes jet propulsion. 


lexa a 1, 


1949 
California 306 
Oregon 32 
Washington 27 


Idaho 24 
Montana 61 
Wyoming 54 
Utah ll 
Colorado Rh 
New Mexico 134 
North Dakota 166 
South Dakota 141 
Minnesota 45 
Nebraska 356 
lowa 80H 
Wisconsin 604 
Illino 2, 562 
Indiana 1, 141 
Michigan R32 
Ohio O54 
Kentucky 356 
Tennessee 1, 137 
Missouri 747 
Kansas 336 


pi 58 
Alabama KOS 
Mair ¢ i 2, 172 
New Hampshire 1, 235 
Vermont 778 
Massachusetts 12, 794 
Rhode Island 2, 705 
Connecticut 4, 056 
New York 9, 169 
New Jersey 4, 201 
Pennsylvania 2, 179 
Delaware 629 
Maryland 1, 227 
District of Columbia 24 
Virginia 1, 30 
West Virginia 191 
North Carolina 3, 082 
South Carolina 1, 183 
Georgia.. ee 1, 105 
| ew | 1,386 





Sold as range oil 
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[Thousands of barrels of 42 gallons] 


KEROSENE 


Tractor fuel 


TasBLe B-36.—Sales of Kerosene by States and uses, 1948 and 1949 


All other uses ! a 














1948 1949 1948 1949 1948 1949 1948 
493 2,356 | 2,323 2, 662 2, ad 
52 267 254 299 | Cal 
106 416 331 443 Ore 
22 99 242 109 Wa 
3 34 11 36 

17 6 4 2 15 53 oa 
2 49 45 62 125 Ida 

21 12 14 168 187 M« 
7 6 3 10 i Wi 

105 68 76 AX 7 1Tt 

209 7 28 96 152 Cc 
178 S 132 91 145 Ne 
201 95 151 87 130 No 
678 123 180 440 546 1 l, Sol 
3 92 132 152 296 Mi; 
734 | 526 66 1,176 | 1,161! 2 2 Ne 
612 219 342 587 730 | 1, 1, 6 lo\ 
2,914 361 432 | 1,883 | 2,272] 4,8 5,6 W 
539 176 16 2, 401 1, 89 3 2, 6: ili 
901 257 8S | 1,888 | 1,364) 2,8 2, 6 In: 

1, 116 74 122 632 sid 1, 6 2, M 
436 66 62 736 &R5 l, 1,3 Or 

BAO 14 194 74 o7 2 2, Ke 

R2 53 6 715 1, 130 1,! 2, 0% Te 

331 219 204 356 552 ( 1, M 

1, 856 450 557 | 2,831 3,570 | 5, 5, K 
616 138 174 872 | 1,000; 1, 1,7 Te 

727 125 148 67¢ 843 1, 1, 0} 

441 162 224 726 987 | 1, 1, Ar 

401 149 160 648 729 1, | Lk 

480) 06 95 695 831 1, M 

2, 465 19 7 146 97 | 23 2, Al 

1. 616 14 2 78 1 is 1, M 
805 13 S1 i N. 

13, 95 67 4 620 | 13, 14, ! Vi 
3. 136 14 86 2, 3, ~M 

4, 954 23 6 131 4, : 5, R 
10, 225 97 32 1,045 | 10,090 | 11, C 
5, 704 25 41 1, 365 5,286 | 7 N 
2, 435 135 231 1,429 | 3,576) 4 N 
299 3 21 &Y 664 Pi 

1, 286 19 37 | 701 | 1,828 2, D 
293 | 3 6 152 451 | M 

| 1,010 35 67 931 2418; 2 D 
86 3 4 | 281 443 | 371 Vv 
| 2 264 280 345 1,178 | 4,721 | 3,787 Rs \ 
882 58 84 1,098 | 2,193 | 2,064 N 
| 1,253 178 | 176 752| 1,827| 2181 z S 
| 1,565 91 138 984 | 2,271 2, 687 z G 
| —|—_———— — % I 

70,629 | 4,840 | 6,176 | 31,577 | 35,682 |102, 661 | 112, 487 : 
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TaBLE B-37.—Sales of range oil by States, 1948-49 
{Thousands of barrels of 42 gallons] 
RANGE OIL 


Grade No. 1 














~ Kerosene fuel oil ! | Potal 
_ , 1949 1948 1949 19448 | 199 | 1948 
6 3 SL AL aT 
mG California.....--.. aa 306 | eto ae 306 | 493 
a4 : Oregon mie ° g 32 52 aon 32 | 52 
4 Washington. __-. 27 106 TE 27 106 
4 Arizona ce. 10 22 we: 10 22 
- % Nevada ; 2 3 sau : 2 3 
“ ? Idaho ” ‘ 24 17 43 68 67 85 
- : Montana : 61 62 108 231 169 293 
~ a W yoming ‘ 54 21 10 59 64 80 
aS : Utah s ll 17 29 51 40 68 
3 vi Colorado 85 105 102 245 187 350 
> if New Mexico 134 209 12 l 146 220 
96 ; North Dakota 166 178 46 229 212 407 
4 ‘ South Dakota___- 141 201 104 179 245 330 
1 : Minnesota 543 678 892 1, 147 1, 435 1, 825 
il a Nebraska 356 453 176 212 532 665 
4 lowa 806 734 749 791 1, 555 1, 525 
18 ‘ Wisconsin 604 612 1, 140 1, 150 1, 744 1, 762 
0) 2 Ilinois.__. 2, 562 2,914 2, 440 2, 571 5, 002 5, 485 
o om Indian 1, 141 539 568 543 1, 709 1, 082 
2 ab Michigan : 832 901 1, 435 980) 2, 267 1, 881 
~ ie Ohio : 954 1,116 297 269 * 1, 385 
9 st Kentucky... 356 136 2 10 446 
Bh a Tennessee 1, 137 850 51 73 1, 188 923 
‘7 4 Missouri : ; 747 825 722 729 1, 469 1, 554 
“4 & Kansas. . 335 331 161 139 196 470 
aR Texas 1, 883 1, 856 81 169 1, 964 2, 025 
8 3 Oklahoma 707 616 107 14 814 660 
2 2 Arkansas 755 727 137 145 892 872 
0 <a Louisiana : 574 441 85 53 659 494 
9 3 Mississippi 358 401 ll i8 349 419 
1 z Alabama 505 480 25 81 530 56 
11 3 Maine 2,172| 2, 465 108 200 | 2, 280 2, 674 
oe : New Hampshire a 1, 235 1, 616 64 57 1, 299 1, 673 
a 3 Vermont 778 805 25 803 805 
2 x , Massachusetts _- 12, 794 13, 955 692 843 13, 486 14, 798 
‘ : Rhode Island 2, 705 3, 136 106 175 2,811 3, 311 
iS ‘ Connecticut 4,056 | 4.954 305 391 4, 361 5, 345 
10 4 New York 9, 169 10, 225 421 507 9, 590 10, 732 
+ New Jersey 4, 291 5, 704 410 336 4, 701 6, 040 
” Pennsylvania etc 2,179 2, 435 228 381 2, 407 2, 816 
4 Delaware ; sa ; : 629 go i 629 299 
o} Maryland ee ; 1,227} 1,286 7 5 1, 234 1, 291 
8 District of Columbia... 324 293 1 l 325 | 294 
i Virginia___.._..- ies ie 1,530} 1,010} 98 86 1, 628 | 1, 096 
+ West Virginia ei , 2. 191 | 86 | 2 4 193 | 90 
4 North Carolina... 57 ; | 3,082 2, 264 59 61 3, 141 2, 325 
1 South Carolina... ___- ; 1, 183 882 61 74 1, 244 | 956 
7 Georgia posi ; 3 1,105 | 1,253 | 85 110 1, 190 1, 363 
= WN defend a Se Bin. 5 dein : 1, 386 1, 565 74 97 1, 460 | 1, 662 
sé sitet aati aaa tat tite a ahaa oa Tl ceieeentel ates 
* Total United States................. 66, 244 70, 629 12, 279 13, 534 78,523 | 84,163 





Included in distillate fuel oil totals, table 18. 
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TaBLe B-38.—Regional distribution of distillate fuel-oil sales i 
{ Thousands of barrels of 42 gallons} 3 
} Lee Fe TCM hte ee hes 
| j 
| Percent 
Region | 1945 16 | 107 | 11948 | 1949 oo. 
| 1948 
ries) ee nanan ag ata aw ine CE ere So pa ote! a ae De — 3 
Pacific Coast me siacotemel -| 28, 234 32,019 | 37,927 | 42, 464 41, 583 —2.1 ; 
Rocky Mountain soa .| 6, 010 | 5, 681 | }, 992 | 9, 057 | 8, 903 | —1.7 5 
North Central er |} §3,810} 59,694 793 | 90,770 | 88, 242 —2.8 % 
South Central 3 34, 724 26, 406 928 | 33,496 30, 707 | —8.3 . 
New England eS i; 23,553 25, 886 783 39,787 | 38,234 —3.9 ; 
Middle Atlantic : ; 75, 887 78, 238 RR2 108, 952 104, 044 | —4.5 
South Atlantic j } 9, 407 11, 676 , 709 17, 447 17, 483 | 2 
Total... ine 231, 625 239, 550 298, 014 341, 973 329, 196 





1 Revisedg 


TABLE B-39.—Regional percentages of distillate fuel oil 





i j 
Region 1945 | 1946 1947 =| 11948 1949 
siaonstcildeiiipecceaig $$} = ‘ ian i ccaaig ieiathiattilceains 
' ' 
Pacific Coast. } 12.2 | B.4 12.4 | 12.7 
Rocky Mountain | 2.6 2.3 2.7 2.7 
North Central ; 23.2 24.9 | 26.5 | 26.8 
South Central | 15.0 11.0 9.8 9.3 
New Enzland 10.2 10.8 11.6 11.6 
Middle Atlantic 32. 7 32.7 31.9 31.6 
South Atlantic 4.1 1.9 5.1 5.3 
Total__- : 100.0 100. 0 100. 0 i100. 0 100. 0 
1 Revised. 
TaBLE B—40.—Regional distribution of residual fuel-oil sales 
[Thousands of barrels of 42 gallons] 


Percent 


. O4s ose ase 4 ‘ change, : 

Region 1945 1946 1947 1948 1949 1949 to 

| 1948 : 

— _ — _ ee j 
Pacific Coast. ‘ 169, 666 127, 998 129, 995 113, 490 104, 660 —7.8 
Rocky Mountain 15, 362 14, 802 13, 189 12, 424 11, 723 | —5.6 
North Central_--. - ai 52, 806 53,281 |. 59, 058 62, 724 66, 993 | +6. 8 
South Central___- ; 126, 000 108, 592 113, 934 112, 095 88, 943 | —20. 7 
New England__._. i ‘ 26, O11 30, 633 36, 932 39, 564 50, 659 | +28. 0 
Middle Atlantic. __- 126, 515 125,012 | 134,061 131, 965 139, 401 +5. 6 
South Atlantic... --. Coes 25, 905 26,742 | 33,360 34,225 | 36,534 +6. 7 
POG diac cudidedecuccbenndae 542,265 | 487,060 | 520, 529 506,497 | 498,913 | —1.5 


1 Revise 


TABLE B—41.—Regional percentages of residual fuel-oil sales 


| 





Region 1945 1946 1947 11948 | 1949 t 

Pacific Coast... . ‘ 31.3 26. 3 25.0 22. 4 | 21.0 ; 
Rocky Mountain... ‘ 2.8 3.0 2.5 2.5 2.4 
SE dia bcntnnncnknanienanoeeaaaee 9.8 10.9 | 11.3 12.4 13.4 

South Central__... ak 23. 2 22.3 | 21.9 22. 1 17.8 F 

New England... 4 isdiiglmsantetl 4.8 6.3 ae 7.8 10.2 i 

Middle Atlantic....- aie ee 23.3 25. 7 25.8 26.1 | 27.9 i 
eee ‘ 4.8 5. 5 6.4 | 6.7 7.3 
Total.......... teed ideas 100. 0 100. 0 100. 0 | 100. 0 100.0 


i Revised. 
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TaBLe B—42.—Regional distribution of kerosene sales 


(‘Thousands of barrels of 42 gallons] 








= & ec 
wane ER EE 














i 7 ~ 7 | r — 
| | Percent 
Region 1945 1946 1947 | 1948 | 1949 j|changein 
| 1849 to 1948 
| 
- | Repetto eerterenee intent ein pert mer ne reanrtemrryrian i rerrit 
3 Pacific Coast | 2,208! 2166| 2,844 3, 837 3, 549 | —7.5 
3 Rocky Mountain | 692 | 895 | 989 1, 164 934 —19.8 
z North Central 16, 264 | 18,959 | 22,077 23, 892 22, 678 | —5.1 
South Central . 12, 185 | 14, 755 : 17, 007 14, 775 | 13.1 
New England 19, 892 | 23, 433 | 27, 998 24 957 —10.9 
Middle Atlantic Saheeuds aided 17, OSS | 19, } 25, 491 21, 895 —14.1 
South Atlantic sg i : 6, 557 13, 098 13, 873 +5.9 
7 Total -| 74,976 | 88,090} 102,703 112,487 | 102,661 —8.7 
TaBLE B—43.—Regional percentages of kerosene sales 
— Region | 1945 146060 | 1947 148 | 1949 
— Pacific Coast - : cae 3.1 2.5 2.8 3.4 3 5 
i Rocky Mountain 9 1.0 1.0 1.0 9 
x North Central 21.7 21.5 21.5 21.2 22. 1 
s South Central__- 16.3 16.8 15.8 15.1 14.4 
Ss New England 26. 5 26.6 25.6 24.9 24.3 
a. 3 Middle Atlantic a5 3G mae 22.8 22.6 | 22.2 22.7 21.3 
a South Atlantic 8.7 9.0 11.1 11.7 13.5 
Total 100. 0 100.0 100. 0 100, 0 100. 0 
TaBLE B-44.—Regional distribution of range-oil sales ! 
[Thousands of barrels of 42 gallons] 
| Percent 
k Region 1945 | 1946 1947 1 1948 1949 | Change in 
nt 1948 
2, ‘ canadian Digitaria ‘ 
5 Pacific Coast - ‘ 475 369 307 676 377 —44.2 
Rocky Mountain . 623 $33 1, 048 1, 096 73 38. 6 
North Central ‘ 9, 958 11, 452 15, 160 17, 766 17, 498 —1.5 
78 South Central 3, 525 4, 460 5, 811 7, 055 7, 193 +2. 0 
5. f New England 20, 201 23, 558 | 26, 767 28, 606 25, 040 —12.5 
68 Middle Atlantic 13,202 | 16,037 | 18,652 21, 472 18, 886 —12.0 
0). 7 South Atlantic r 3, 037 3, 855 6, 369 7, 492 8, 855 +18. 2 
Is v . oo = ee — . o a F _ a oe . 
RG otal 1, 021 60, 564 j 74,114 $4, 163 78, 523 —6.7 
-6. 7 be 2 ponents sprapilieg li occomenhiiinigtgininitigensige lintel pappcleemigiitagirelienagemmpaie 
1.8 Inciudes kerosene sold as range oil 
TaBLe B—45.—Regional percentages of range-oil sales ! 
‘ 7 a Lsinsjeiecbenttpainsnltiapnicet migeebaeetgibion or » 3 
Region 1945 1946 1947 | 1948 1949 
; ol ae Sassoon 0.9 | 0.6 | 0.4 0.8 0.5 
= Rocky Mountain--...-..-. he 1.2 | 1.4 | 1.4 | 1.3 8 
01 0 : North Central... ..........- = 19. 5 | 18.9 | 20. 5 | 21.1 22.3 
“9 4 ' South Central. .......-- : 6.9 | 7.3 | 7.8 8.4 | 9.2 
124 ; NOW SINE 3 - Jou cc mcndicsntdeubtcceddad | 39. 6 | 38.9 36.1 | 34.0 31.9 
. ' Middle Atlantic _— 25.9 26. 5 25. 2 25. 5 24.0 
17.8 ¥ g ; i : . ‘ 
in 2 South Atlantic ae 6.0 6.4 8.6 8.9 11.3 
2 Total 100.0 | 100.0 | 100. 0 100. 0 100.0 
00. 0 = Ee : —_ 
Includes kerosene sold as range oil. 
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3. Eneray Consumption—By Types or Fueu 


A second method of examining the trends in fuel consumption is to 
look at the type of fuel employed by various segments of the economy. 
Have they utilized different fuels in constant proportions? Or have 
they shown preference trends toward one source at the expense of 
another? 

A look at the energy-consumption trend of manufacturing indus- 
tries, for instance, indicates first and most significantly the tremendous 
rise in total fuel consumption. The sharp upward trend holds for all 
sources of energy except anthracite coal, which has dropped down to 
half its 1909 level. The use of bituminous coal for heat and power 
purposes only, also declined, but when its utilization as raw material 
for manufacturing and processing is included, its 1947 consumption 
exceeded all earlier years except 1923. The consumption of all types 
of gas, has increased more than tenfold since 1909, to which steeply 
climbing use of natural gas, both straight and in mixed gas, has con- 
tributed most generously. Mixed gas used in 1947 amounted to 70 
times that used in 1939. 

Natural gas consumption in that period doubled as a source of heat 
and power for manufacturing industries. It showed aslightly smaller 
gain when its raw material utilization is included. 

Electric energy purchased over the period 1929-47 for which the 
data are available had nearly tripled. Over the more recent, briefer 
8-year period, 1939-47 it has more than doubled. 

Total energy consumption of manufacturing industries in 1947 was 
not quite twice the total consumed in 1939. 

The extent to which the rate of increase in consumption of individual 
fuels differs from the rate of increase in total energy consumption gives, 
for this period, an indication of the directions of fuel consumption 
trends. On that basis, rates of growth of consumption of mixed gas, 
electric energy, and natural gas—in that order—exceeded the total 
energy growth rate for 1939-47, presumably at the expense of a similar 
consumption expansion of other fuels. 

A dissection of industrial energy consumption by industry and by 
type of fuel will furnish some clues to possible future changes in the 
pattern. The present consumption pattern for each industry is de- 
termined by a number of factors. For instance, the basic metal 
industries, primarily steel, are the chief consumers of coke. Since 
coke is used for metallurgical purposes, there is at present not much 
prospect that the industry will be able to turn to another fuel, because 
it knows of none which can perform the function of coke in the blast 
furnace. This same category of primary metal industries is the chief 
consumer of manufactured gas and mixed gas. The reason here is not 
the function which this gas performs, but the location of the industry 
and the type of gas. Most of this manufactured gas is a byproduct 
of the steel industry’s coke ovens, which are usually closely associated 
with the basic steel-making facilities. It is little wonder, therefore, 
that the industry draws heavily on this source of fuel. Since in 1947 
coke-oven gas contributed more than one-third to the total manu- 
factured gas produced, it is easily seen that this gas would indeed 
bulk large in total industrial consumption. 

That the primary metal industries rank high in the consumption of 
other fuels also is the result of their operating needs for high temper- 

atures, and of the over-all size of the industry classification. 
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Fieure C-1. 
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Primary Energy Sources , 
Electric Utility Production we 
Geographic Divisions -1948 
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Source: Federal Power Commission. 
76468—51 (faces p. 69). 
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The electric utility industry should be examined separately because 
its chief, and almost only, raw material is fuel, and the factors deter- 


n artime 
restrictions. In 1949 fuels constituted eas one-third of total ex- 
penses of steam-generated plants. Consumption of gas during the 
8 years 1940-48 showed greatest gain, with oil second, and coal 4 poor 
third. 

But the picture varies from region to region in this period. New 
England has as yet no natural gas. It does not have access to cheap fuel 
oil. As a result, its coal consumption increased more than that of 
oil. The largely coal-burning Mid-Atlantic region, due to the ex- 
haustion of the Appalachian gas fields, actually showed a decline in 
its small use of gas for electric energy ‘produc tion, while coal and oil 
consumption expanded at similar rates, but the latter at less than the 
national rate. In the East North Central region the consumption of 
all three fuels expanded dramatically; expansion in the use of oil 
climbed most steeply—it quadrupled. But the region also doubled 
its coal consumption—its primary fuel—and increased its consump- 
tion of gas by one-third. In the West North Central region, oil con- 
sumption, coming up from behind, tripled; coal, a small factor, doubled, 
and gas, the major fuel, almost doubled, too. In the South Atlantic 
region, gas showed the biggest growth. Its consumption tripled. 
Coal and oil each about doubled. Gas showed the same gain in the 
East South Central section, where oil consumption actually declined 
but coal more than doubled. 

In the Nation’s gas and oil-producing center, the West South 
Central section, which is overwhelmingly gas- -burning, the minute use 
of coal dropped sharply, while use of oil doubled and that of gas 
multiplied about two and one-half times. 

In the Mountain region, which receives the great majority of its 
electric energy from hydro plants, the only fuel consumption showing 
any sizable gain was that of natural gas, which tripled. Coal con- 
sumption increased very slightly and oil consumption dropped. 

On the Pacific coast, where hydro power again is the chief source of 
electric energy, the total expansion in energy output was so great that 
other fuels shared in the trend at rates far exceeding the national 
average. Consumption of gas for electricity output more than quad- 
rupled and consumption of oil expanded about 15 times. The burning 
of the coal was infinitesimal and erratic. 

The fuel consumption of electric utility plants is an instance where 
fuels are largely substitutable for each other, provided the proper 
boilers are installed. For that reason the trends in utility fuel uses in 
the different regions markedly illustrate the effect of factors of loca- 
tion, price, and availability on the total consumption pattern. 

Another area of relatively facile substitution of one fuel for another— 
an area, therefore, in which interfuel competition is high—is in the 
field of home heating. One interesting example is the so-called anthra- 
cite market region, that is the States adjacent to northeastern Penn- 
sylvania. In Senne heating, of course, the fuel cost is not quite so 
significant an item to the householder as it is in electric utilities. 
Furthermore, having acquired a season’s fuel stock to feed the installed 
heating equipment, small changes in fuel prices cannot so rapidly 

produce a switch in source of heat. The user will want_to consume his 
stock, and then consider the cost of converting his burner. 
76468—51——6 
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TaBLe C-3.—Consumption of fuel for the production of electric energy 
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1 Breakdowns by regions not available for years 1941 and 1944, 


Source: Federal Power Commission, 


1306, 942 373 


t) 


rn 

















Lie PIES toe 


% 
ts 








Figure C-2.—Consvumption oF Furst By Evectric Uriiry Power PLants 
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wn 1948, 1949, and 1950 


Year 1948 
Year 1949 
Percent 
January 
195) 
1949 
Percent 
February 
1950 
1949 
Percent 
March 
1950 
1949 
Percent 
April 
1950) 
1949 
Percent 
May 
1950 
1949 
Percent 
June: 
1950 
1949 
Percent 
July 
1950 
1949 
Percent 
August 
1950 
1949 


Percent 


pource Fe 


»} 


chang 
change 
change 
change 
change 
chang¢ 


change 


{Coal in short tons; oil in 42-gallon barrels; gas in thousands of cubic feet] 


Aig 
change 
jeral 
at ai 


New England 
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5, 604, 087 | 5, 440, 343 
3, 039, 083 | 13, 667, 606 


—46 | +151 | 
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— 56 +275 | 
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—50 +176 
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TABLE C—4.—Consumption of fuel by electric utilities in New England and the 
Middle Atlantic States for production of electric energy during comparable periods 
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TaBL_e C—5.—Changes in the use of coal, oil, and natural gas at electric public utility 
plants in New England and the Middle Atlantic States having coal and other fuel 
burning facilities during 1948 and 1949 


[Based on percent of power generated by the respective fuels '] 


} i 
| | Number | Coal and 








Year | State and region of plants} coke | Oil Gas 
| } } 
|} New England: | | | 

1948... .] i a a Sa A 3 | 85 | or 
1949... -| Lhe Ed shat butrid bce eiercdnutewadhddoobwebigdidmanies 3 | 28 | 72 ‘ 
1948_... BI NG oo eR ee ; 2 | 99 | 1 

1949... AA Eh AO a BE Re Ee ae : 2 | 31 | 69 

1948_._.| MINOID oo i ee ek ce re ce 2 | OF PEP hai 
1949 ivudehisvctakhsetekkobnedioankabiaskuricn 2 0 295 

1948... ./ FONE oo Sickie ctnernnapiacladarent eae iia el 21 | 97 3 

1949... | ..do PEL ESI LES NR, 22 | 45 | 54 

1948... .} PE Media ick ncwwnastdeccnpnbnamuendens | 4} 52 | 48 

1949____| ecole £ 4 | 49 | 51 ‘ 
1948_. INI do. cur -chis ah ced acelin aeadetaae dec aaedassaioed | 8 82 | 18 

1949... _| cr See ss abuidicheasabhicsatetarneddad MMe eis ataeciach Heal 8 | 51 | 49 

1948 _. Total New England--............ Se tamue oe 40 85 | 15 

1949___.} ae nonce oe Oe enn ores | 41 | 47 | 53 

Middle Atlantic: ——— [ss = = 

1948_. New York__.._-. ee 4 : 15 90 10 ( 
1949 | do.. oe aay ee = 15 | 80 20 

1948__..} New Jersey ; oaslaneadia hesctainlll 11 87 13 5 
1949... | do aes - , | 11 |} 57 40 3 
1948_. Pennsylvania_..-..... ; ; 17 | 98 2 

1949... | ae va . si : 17 | 75 25 

1948 Total Middle Atlantic ._- ocala ~ 43 91 9 

1949. do_._.. i een 43 72 27 1 





1 Less than 44 of 1 percent. 
? Balance contributed by wood. 


Source: Federal Power Commission. 


In the Minerals Yearbook the Bureau of Mines has made a special 
study of the anthracite market and the inroads into it by competitive 
fuels. The long-range data indicate that in this century the peak 
period of anthracite consumption occurred during the decade 1910-20, 
especially during World War I. 

Apparent consumption of anthracite in the United States in 1948 
totaled 50.2 million tons, an increase of 4 percent over 1947 (New 
England had a fuel oil shortage). Apparent consumption is calculated 
on the basis of production, plus imports, minus exports, and changes 
in producers’ stocks, but no attempt is made to reflect changes in 
retail dealers’ stocks, as data for this group are incomplete. In the 
absence of complete data on dealers’ stocks, it is obviously impossible 
to measure actual consumption; however, in view of the extremely 
mild weather prevailing throughout the winter of 1948-49, it might be 
concluded that actual consumption was lower than apparent con- 
sumption. Consumption by class I railroads in 1948 totaled 905,063 
tons, a decline of 4 percent from 1947; electric power utilities con- 
sumed 3,965,965 tons, an increase of almost 13 percent. Anthracite 
used in the manufacture of fuel briquets and packaged fuel increased 
to 1,151,752 tons in 1948, a gain of 8 percent over 1947. 


Competitive fuels in the United States and principal markets 


Of the total shipments of anthracite to points in the United States 
in 1948, about 96 percent was destined to the New England and Middle 
Atlantic States, Maryland, Delaware, and the District of Columbia. 
Data on the consumption of all fuels in this market are not available; 
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however, apparent consumption of anthracite, domestic coke, briquets, 
and heating and range oils, in terms of anthracite, totaled 95,927,000 
net tons in 1948, an increase of 5 percent over 1947. All of the gain 
was the result of increased consumption of heating and range oils. 
Fuel oil surpassed anthracite consumption in this area for the first 
time in 1947 on an equivalent B. t. u. or heating-value basis and, in 
1948, accounted for 52 percent of the total consumption of the fuels 
indicated in table 25. 

As indicated in table C—6, supplies of various fuels generally used for 
space-heating purposes in the United States in 1948 increased over 
1947, a substantial gain being indicated in sales of heating and range 
oils. 


ee ee ee 
in the principal anthracite markets, 1945-48 
I $ 


{Thousands of net tons) 











— New | New | New | P&M@-| neta. | Mary- | District rotate 
land York | Jersey | yvania | Ware land | jumbia fuels 
Anthracite | 
All user 
i ncetitens cas 4.867 |214, 488 | 28, 666 | 15,776 343 868 270 | 45, 278 56. 5 
194 5, 367 |216, 103 | 28, 663 525 322 980 281 | 49, 241 56. 0 
1947 4,457 |214,924 | 27,177 127 316 895 228 | 44, 124 | 48.3 
1948 4,600 215,004 | 26,806 | 16,116 313 709 215 | 43,763 45.6 
In 
: 4 ‘) (3 
1948 1 1 (8) 
Briquets j 
Domestic use 
1945 83 67 16 52 3 10 2 233 - 
1946 121 94 | 28 AO 4 21 2 320 .4 
1947 49 49 32 126 l 29 | 2 288 3 
1948 9 44 26 8S ] 24 3 245 3 
Imports: 3 i | 
"1945 : , , , vee ; by, 4) ! (5) 
1946 x F ‘ 4 - (4) (5) 
1947 , i Bs 2 3 se 4) (5) 
1948 oe ak ees a her 
Coke: | 
Domestic use: | 
1945 1,371 | 1,375 552 334 | 5 2 2) 3,641 4.6 
1946___._- | 1,085 | 987 469 291 3 5 (4 2, 840 3.2 
1947 834 | 693 407 220 (4) | l 2, 155 24 
1948 778 | 689 | 386 242 1 Ge Bicecce 2, 096 2.2 
Imports: 3 | | | | | | | 
1945 Se ’ 1 WS ei eis .o53. i det oe 20 (5) 
1946 a ® | Ee teen nie dsl es adbingedatag Ne tie seiteeiini iol 11; @® 
1947 7 SE cee ee es a Roe, SPREE 1 (5) 
1948 1} Di ill das GAR Shed a ebb disks 39; © 
Oil: Heating and range:¢ | | | | | 
1945 11, 205 | 10,095 5, 037 2, 728 | 154 | 1,136 | 584 | 30,939 38. 6 
BeRiséctecdose — .-| 12,924 | 11, 554 5,713 | 3,175 | 184 | 1,327 | 665 | 35, 542 | 40.4 
1947 i oa | 16,855 | 12,940 | 7,153 | 4,880 257 | 1,929 | 793 | 44,807 | 49.0 
etait — Saethotidudcaes | 18,652 | 14,390 | 8,224 | 5,207 | 278 2, 256 | 776 | 49, 783 | 51.9 
otal fuel: ? | } j | | 
1945._..._.............] 17, 827 | 26,044 | 14,271 | 18,890 | 505 | 2,016 | 858 | 80,111 | 100.0 
1946 _. . 19,497 | 28,749 | 14,873 | 21, 041 | 613 | 2,333 948 | 87,954 | 100. 0 
DIT cchiese.cxsaplcsuids hls ap pina cieisc | 28,613 | 14,769 | 21,353 | 574 2,854 | 1,023 | 91,382 100.0 
See oskiel wdtis 24,090 | 30,165 | 15,442 | 21,653 593 | 2,990 | 994 | 95,927 | 100.0 
1 Pennsylvania Department of Mines; illicit coal not included. 
? An important but undetermined part of anthracite shown as shipped to New Jersey is reshipped to 
New York City. 
3U. 8. Department of Commerce. 
4 Less than 1,000 tons. 
§ Less than 0.05 percent. 


* Converted to coal equivalent upon basis of 4 barrels of fuel oil equaling 1 ton of coal. 
? Excludes bituminous coal. 


Source: U. S. Bureau of Mines. 
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ts, TaBLE C-7.—Total supplies of fuels commonly used for space-heating purposes in 
0 the United States, 1937 and 1945-48 
ain [Where available, figures represent quantity actually consumed for domestic heating or for space-heating 
: offices, apartments, hotels, schools, hospitals, etc. Where such figures are not available but where the fuel 
ils. is known to be used chiefly for domestic or space-heating purposes, total production (or imports) is shown 
rst j to indicate trend of growth] 
° i ; ; 
| in | 1987 145 | 1946 | 197 «| «198 | 1049 
iels 3 aa ic a it eaneie a te = ted et inched 
SOLID FUELS (NET TONS) 
| | 
for Anthracite: } 
ver Production: | 
Shipments of domestic sizes 092, 974! 28, 610, 29, 509,890) 21, 697, 606 
nge 2. Shipments of Buckwheat No.1_| 6,859,707} 6, 681, 171} 6, 409,788} 4, 919, 029 
% Shipments of smaller steam | 
$s sizes ! 250, 463) 13, 251, 106} 15, 318, 942) 15, 285, O86] 14, 563 4; 11, 062, 861 
a Local sales , 981,391} 4,273,864) 4,435,536] 4,232,871] 4, 795,72 3, 848, 420 
. ’ 2 a | } 
uels i Total commercial production , 184, 535) 52, 816,315) 58, 544, 123) 55, 285, 284) 55, 278, 913 41, 537, Ol 
Export ? , 914,173) 3,691,247) 6,497,245) 8,509,995) 6,675,914 4, 942, 670 
e Imports for consumption 2? 395, 737 149 9, 55€ 10,350) 945 
ea Fuel briquets 3 977, 254| 2,588,819) 2,841, 341 2, 923 3! 2,920, 921 2, 237, 196 
Packaged-fuel production 146, 037 208, 143 190, 919 182, 881 157,013 125, 948 
Coke 
reent Oven-coke sales for domestic use 7, 807, 792| 6,574,526) 4,947, 085 3, 917,402) 3, 398, 69¢ 2, 740, 987 
total Beehive sales for domestic use 299, 726 200, 982 149, 648 59, 92¢t 46, 613 14, 853 
uels Imports for consumption ? 286, 364 51, 964) 52, 188 104, 093 161, 400 277 
Retort-coke sales 350, 700 431, 361 55, 334 282, fit 199, 123 140, 236 
Petroleum-coke production , 306, 600} 2,023,000) 2,124,200) 2,415,400) 2, 898, 800 3, 391, 800 
Anthracite and semianthracite pro- 
duction outside of Pennsylvania 468, 852 5 5 5 (3 (3 
56. 5 Lignite production 6 3, 218,419] 2, 668, 316 2, 667,619) 2,873, 65 ( 092, 130 
56. 0 Bituminous-coal sales for domestic 
iS. 3 ae ay ee Bie ndbeita.s (§) (§) | (3) (8 (8 8) 
45. 6 j 
. OIL (RARRELS OF 42 GALLONS) | | 
/ 
ne Oil sales for heating buildings: | 
(5 - Range oil ae 32, 259, 000) 51,021,000) 60, 564, 000) 74, 114,000) 84, 163, 000)" 78, 529, 000 
@ 4 Heating oils (domestic and com- | | 
nf mercial f a 16, 617, 000/165, 216, 000) 189, 371, 000) 234, 761, 000)258, 663, 000) 254, 902, 000 
: Liquefied petroleum gases (do- | | 
3 @ SE ot betas iach soot 972, 000] 12, 697,000! 18, 059, 000! 27, 394, 000) 35, 078, 000 38, 751, 000 
4 ¥ j | | } 
3 3 GAS (MILLION CUBIC FEET) | | 
? | 
i Natural-gas consumption for do- | | | 
(s 5 mestic and commercial use !®___ 489, 234] &37, 499) 902, 622} 1, 087,363] 91,232,770] 1, 366, 000 
(5) Manufactured-gas sales for:#! 
(3 Domestic use 93, 325) | . ’ 7 ? 
ection House heating... | ". 200i} OS): eC © 
: i i 
‘ Se . ne sepeerennti . aaeeientinnats enpuninns peuppemaseece — 
4.6 } 1 A considerable part of the smaller steam sizes is used by industries, railroads, and public utilities. 
3.2 io 2U.8. Department of Commerce. 
2.4 4 ’ Production plus imports less exports. 
2.2 2 ‘ Partly estimated. 
2 5 Data not available. 
(5) 4 * An estimated one-half of total production shown is used for domestic purposes. 
(5) a ’ Data not yet available. 
(5) 3 * Exact data not available. 
(8) % * Includes all grades of fuel oil used for heating buildings. 
wa 10 Includes gas used for heating offices, hotels, apartments, hospitals, stores, and other large buildings, 
38.6 j as well as houses. 
40.4 American Gas Association. 
49.0 ? Estimated. 


Source: U. 8. Bureau of Mines. 
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[RA-~ 

ARY — . . . . ° . 
AND It is interesting to note in this connection, that in the anthracite 
RICT market a smaller proportion of residential customers employ gas (other 


than mixed) for space heating and central heating, than in any other 














Sy) y) 
F region. 
# . . . . . 
j TaBLe C~8.—Residential customers using gas for central and space heating, by type 
of gas—number and percent, by census division, 1949 
[Yearly averages in thousands] 
i? Total | Natural gas Manufactured Mixed gas 
4 | gas 
Census division eee Oe ee eee — 
Num- Per- Num- Per- Num- Per- Num- Per- 
ber cent ber cent ber cent ber cent 
United States 7, 442.9 35.5 | 6, 844.0 60.0 389. 6 4.9 209. 3 12.6 
New England___._.... = 62.1 | 4.1 | (1) () 62.1 4.1 2) (*) 
Middle Atlantic abd 600. 4 10.0 | 300.9 20.4 215.3 4.5 84, 2 34.3 
Fast North Central inde 970.4 20.0 | 873. 5 27.8 24.2 4.1 cet 6.5 
West North Central____-_- 587.7 37.2 | 559.1 43.5 4.2 4.3 24.4 12.4 
; South Atlantic : 403. 2 28.9 360. 6 §2.7 42.6 6.0 ( 
% East South Central___. 343. 1 56. 5 300. 2 64.3 14.9 32. 6 28.0 29.7 
3 West South Central... 1, 894. 2 97.2 | 1,894.2 97.2 (") ) ( 
4 BEOUOIER, ..ccktededssie cous 380.3 81.6 380.3 81.8 ( (2) 
2 Pacific iadacnienate -os-| 2201.5 86.8 | 2,175.2 90.9 26.3 18.1 ( ( 
s 
i i nail saath pds casiiictha es lil eiliahindanihtscietiganiasiaininan 
% | No gas of this type distributed in these divisions. 
z 2 Less than 100 customers. 
< Source: American Gas Association Gas Facts, 1949, 
| 


aE 


Railroads, another large-scale fuel consumer, increased their 
receipts of all fuels except gasoline during the war years. But their 
consumption of all fuels except diesel oil fell off sharply at the end 
of the war. Over the 10-year period, 1938-48, receipts of diesel oil 
multiplied more than twentyfold. Coal consumption rose by one- 
third, fuel-oil consumption by one-half; gasoline use remained at the 
same level all through the period with only minor fluctuations. That 
the price of diesel oul itself was not the dominant factor in promoting 
its use is indicated by the similar increase in unit costs of other fuels. 
All of them a little more than doubled during the period, except 
gasoline, which rose slightly less. 


ee 


TABLE C-—9.—Steam railways (class I line-haul railways)—Fuel received and unit 
cost: Bituminous coal, fuel oil, Diesel oil, and gasoline, 1938-48 


| 





Bituminous coal | Fuel oil Diesel oil | Gasoline 
Year ended Dec. 31— Cost oes | Cost | Cost | sie Cost 
iQuantity| per | i" , | per |Quantity| per tity | per 
ton! | y gallon gallon ! | . gallon 
| 
| Thousand | Million | Million | Million 
| net tons gallons | Cents | gallons | Cents | galions;| Cents 
1938 _ . pannwow ---| 74,784) $2.36) 2, 2. 214 | () (i 46.3 8. 034 
1939... hes asl 81,813 2.37) 2,! 2, 012 43.9 4.395 45.7 7.972 
1940___ _....-| 88,505! 2.32] 2,78 2. 020 72.9 | 4.480 46.3 8. 109 
. a re ..| 104,100 2.48 | 3,é 2.151 | 114.1 4. 516 47.1 9.115 
1942... sn cteabeeaed ..| 120,910 | 2. 50 4, 1s j 2. 213 174. 4 5. 049 46.5 10. 135 
1943 . . . ee ----| 129,738 2 04 4, | 2.635 218.8 | 5.270 44.9 10. 736 
1944. | 135,579| 3.13] 4 | 2.632 | 315.8 | 5.353 | 45.8] 11.061 
1. ecnnnes we-e--------} 123,007} 3.25| 4,706] 2.612] 441.5] 5,213] 46.1) 10.913 
1946. sdidiaciesanthiaantecocsd ane | 4.144| 2.961| 543.8| 5.521! 44.6] 10.828 
1947... ahem ..| 109, 884 4.13 4, | 3.960 748.8 | 7.435 45.1 13. 002 
1948 | 98,826! 4.89 3,759 | 5.545 | 1,170.4] 10.223 | 46.8] 15.886 
| | } 





! Not available. 





Source: ICC, Statistics of Railways in the United States, 1948, p. 68. 
























68 


ENERGY RESOURCES 


Another look at the distribution pattern of natural gas, this time 


from the point of view of the consuming State, again shows that 30 


States depend on the State of Texas to help heat their homes. 


Since 


the year 1948, a number of additional States have become recipients 


of Texas natural gas. 


But even in that year of the 34 States (includ- 


ing the District of Columbia) which consumed any natural gas, all 
but three (including District of Columbia) received some of it from 


Texas. 


Next in rank as sources of this fuel came Oklahoma, Louisiana, 
and Kansas. 


TABLE C-10.—Jnterstate transmission of natural gas by State of destination, with 
State of origin, 1948 


[Millions of cubic feet} 





State of 
destination 


United States... 
Alabama... 


Arizona 
Arkansa 
{ Lia. 
Cc ) 
District 


Columbia 


Ilinois_. 


Indiana....-- 


o! 


State of origin 


Total. . 


Louisiana 
Mississippi 





lexas 
New Mexico 
1 CXS... 
rotal 
Lo 1a 
Okl 
Total . 
New Mexico 
] SS 
tal 
rexas. 
K ise - 
New M xico 
[ . 
Kentucky 
West Virgini 
Total 
I ina 
AT rir. 
Mississippi 
Texas 
otal 
Louisiana 
Lexa 
Mississippi. 
Pence es 
Texas 
Louisiana -- 
Oklahoma...-. 
Kansas......- 
Kentucky... 
Indiana - 
SME ck cddbodéus 


Louisiana 
Kentucky... 


| Gas trans- 


ported 


1, 737, 925 
61, 685 

31, 376 
15, 504 
14, 805 


7 O07 
Ol, oad 


29, 260 


40, 024 
19, 995 
599 


6, 500 


3, 308 


State of 
destination 


United 
Continued 
Iowa. ..- 


Kansas. -. 


Kentucky. 


Louisiana. -- 


Maryland... 


Michigan_..- 


» 
\ 


Mississippi. 


Missouri- ---- 


Montana. --- 


Nebraska..-- 


New Mexico 


States— | 


innesota.... 


State of origin 


Texas. 
Kansas 


Oklahoma..... 


i 


Oklahoma..... 


"Gs cin 


Tet. ssn 
Texas 
Louisiana. 


Total -- 


Texas 


Mississippi_... 


Total 
Kentucky__. 
West Virginia 
Pennsylvania 
Texas. : 
Louisiana - - 


Total. 


Kansas 


Oklahoma..... 


Texas 
Total 
Kansas... 
Texas ; 
Oklahoma... 
Total. 
Louisiana. 
TO bien ins 
Total 
Oklahoma 
Louisiana 
Texas 
Kansas 


Wyoming. -.- 
SE 


Kansas_- 
Texas 
W yoming 


Oklahoma_._.- 


POND wicdiewiace 


Gas trans- 
ported 


53, 368 
29, 068 
23. 99) 
23, 22 


1,079 


155, 000 





at pet | be 
~1 


519 
631 
614 
40 
71, 964 
3 ) RB4 
21, 280 








31, 064 
32, 854 

14, 651 

2, 493 
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ime Tasie C-10.—/nterstate transmission of ‘natural ‘gas by ‘State ‘of ‘destination, 'with 


: 
i 























30 : State of origin, 1948—Continued 
nce e [Millions of cubic feet} 
‘nts E " a er , 
. : a State of Stata ai Gas trans- State of ie ati Gas trans - 
ud 3 destination State of origin | ported destination SUAS OF OFIg@ ported 
all : inant bdahnctidionnsntipalile: ; 20 tie vm hcstnaiets ™ 
‘om Ee United States— United States— 
na : Continued | | Continued 
’ Pa FOO Bei dcc) Ee OUa acchdcsarenta 45, 767 || Tennessee....| Total]_.......... 38,808 
Pennsylvania 16, 246 \| Louisiana - . 29, 442 
Texas | 15,232 || Texas... 9, 340 
with West Virginia_| 7, 881 Virginia... 26 
P | Louisiana. -..-| 6, 348 || | pees 
| Kentucky... -. 60 || le i ee 40, 997 
see || : ogee 
J —_ : Louisiana 16, 317 
North Dakota) Montana..... A 2 3,099 Oklahoma..._.| 13. 336 
= a : 1 | ~§=6©on ono New Mexico 9, 058 
} ‘ 201,092 : 
ans- Ohio....---.. otal... — oot 201,082 |) Arkansas... 2, 286 
ed ee | A. ee 97, 346 || | —— = 
4 " West Virginia 57, 616 || RE Saadiacudl weivcdaaibcaan 15, 387 
— : Louisiana | 22, 747 || —_ nape ees 
Kansas... | 10,800 || | se : = 
53 Oklahoma... 7, 501 |) mri ee 
2 268 5 Kentucky... __| 5, 082 | Virginia. - Total Mice 4, 045 
oO 4 1" Te eae West Virginia.| —«41,, 768 
9, 063 “is )klahoma....! tated eaeianies 7, 752 |) | . ; 
; pon * Oklahoma... Total. ..-....- = i 3 Kentucky-..-- 1, 149 
1 O79 oe I a hakioms | 16,429 || Texas 1, 109 
, 3 Kansas. ......- 1, 323 Louisiana 19 
5, 000 : on = || West Virginia | Total 52, 475 
“ oa | Ss ov ¢ * >? 4a 
ale ‘ : Pennsylvania.| Total_..........- 142, 428 est Virginia OWE. ..----cce- a 
1, 227 ¥ West Virginia | 5a an ‘  — 39, 769 
3, 773 * — — ae Kentucky 10, 670 
— 6 Kentucky 16, 480 A aateaae 1, aa 
9, 39 : Louisiana 14, 379 po Sa 45 
3, 206 5 New York 440 Cans aeieee 
2, 055 3 , === = Wisconsin | eee ; 429 
aoe South Dako- Total bine _ 8,892 Texas ; wees 418 
, 260 Kansas 3, 468 Oklahoma ll 
9) N ans 2, 4 } . . a : es 
5, O21 cee ae 24 Wyoming.. Total “ 1, 676 
‘y ao CAGS . i cata 
North Dakota 643 Texas ae 1, 617 
513 3 Oklahoma... 75 Colorado 59 





. 8. Bureau of Mines data. 


Source: Compiled from 












CHAPTER II 
PRODUCTION, EXPORTS, IMPORTS 


1. PropuctTion 


Much the larger part of our fuel and energy supply is produced and 
consumed domestically. Imports and exports at this time constitute 
small but not necessarily insignificant parts of the total. And we are, 
on a national basis, or on a per capita basis, the world’s largest pro- 
ducer and consumer of nonhuman energy. 


Coal 


Of a world production of all types of coal, including lignite, of 
1,632,000,000 metric tons in 1949 (and substantially more than that 
during most of the 1940’s), the United States produced about one- 
fourth (table D-1). United States production consisted of 90 per- 
cent of a good grade bituminous (391,898,000 metric tons), about 9 
percent, anthracite (38,704,000 metric tons), and little less than 1 
percent lignite (2,725,000 metric tons) (table D-2). Other coal pro- 
duction, though very widespread geographically, came predominately 
from the coal fields of the United Kingdom, the Ruhr, Silesia, the 
Donetz Basin in Russia, Japan, and India. In our own country 
production originated very largely in the Appalachian and eastern 
interior fields as shown by table D-3. 


TaBLe D-1.—World production of coal and lignite, by countries, 1942-49 in 
thousands of metric tons } 


{Compiled by Berenice B. Mitchell and Pauline Roberts] 


] 
} | | | 











Country! } 1942 1943 | 1944 | 1945 1946 1947 | 1948 1949 
— $$$ — _ —_ — —|- — aun Joon wo | eee _ ial and a 
: ; | | | } } 
North America: | 
Canada | | | } 
Coal aie 215,932) 3 14, 689} 14, 201) 13, 584} 14, 776} 12, 971) 15, 296 15, 640 
Lignite 21,181} 213,512} 1,245] 1,391] 1,382) 1,425 1, 442 1, 696 
Greenland ‘ 5| 7} 8) 7} 8} 7 8) (3) 
Mexico 914) 1, 025) 904) 915) 977 1, 055) 1,057; *1,028 
United States | | | | 
Anthracite (Penn- | 
sylvania 54, 728) 55,015; 57,789 49, 835) 54, 891 | 51, 882) 51, 836 38, 704 
Bituminous | 525,948) 832,903) 559,750) 6521, 582! 481,943) 569,482) 541,072) 391, 898 
Lignite 2, 659 2, 494 2, 317} 2, 421} 2, 420 2, 607 2, 799) 2, 725 
South America | 
|) 5] 8} 5| 3 3} 14} (3) | (3) 
Brazil | | } | | | 
Coal a 1,354 1, 537) 1, 415} 1, 492) 1, 274) 1, 996 42,013 42,140 
Lignite 17| 23 16 9} 8) G.1 8-1 -e 
Chile | 1, 782 2, 032 2, 047 1, 827} 1, 740} 1, 850 2,019} 41,800 
Colombia ; 578 483 499) 534] 551/ 505 $900 (3) 
Peru | 149 187] 173) 201) 230 215 189 200 
Venezuela 9} 11} 9 7| 4} 415 21; (3) 
Europe: } | | 
Albania: Lignite ¢ 20 10} 5 5| 12 20 @® | ® 
Austria | 
Coal 225 214 195 72| 108 178) 181) 183 
Lignite 3, 523} 3, 646) 3, 674 2, 066} 2, 407) 2, 839 3, 338) 3, 816 
Belgium | 25,055} 23,737] 13,529] 15, 833} 22,852) 24,390 26,679; 27,850 
Bulgaria | | | } | | 
Coal . 220 204} 125} 128} 93] 120; @) | @ 
Lignite | 3,448] 3,812] 2,800; 3,435] 3,420] 4,011] 44,250) @ 


See footnotes at end of table, p. 72. 
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TaBLEeE D-1.—World production of coal and lignite, by countries, 1942-49 in 
thousands of metric tons —Continued 



























| | 
Country ! | 1042 | 1043 | 1944 | 1945 | 1946 | 1947 | 1948 | 1949 
en omnes per enre 
Europe—Continued 
Czechoslovakia: | 
Coal | 22,635 24,500; 23,159 14, 167 16, 216) 17, 746) 17, 003 
Lignite ..| 23,316] 26,750) 26,112 19,475] 22,362] 23,589) 26,526 
Denmark: Lignite 1, 800) 2, 600 2, 2, 300) 2, 800) 2, 347 1, 426 
5 France | | | 
i Coal 41, 869) 40, 531 25, 241 47, 185 45, 229 43, 291 51, 199 
es Lignite 1, 958 1, 896 1, 336 2, 104 2, 004 1, 838 1, 845 
Saar (3) (8) (3) (?) | 7, 887 10,485) 12, 567 14, 262 
Germany: | 
Coal 251,970} 158,616} 135,336) § 23,610 65, 667 85, 77 91, 246) 4 108, 000 
Lignite 244,643) 254,604) 230,808) 107,248) 159,924) 160, 59% 175, 736) 4 190, 000 
Greece: Lignite 365! 370 190) 70 125 133 125 (3) 
Hungary: | 
Coal 1, 250) 1, 376) 781,050 7711) 722 1, 059 1, 238 41,380 
Lignite 11,720} 11,206) 788,400) 73,574 5, 630 7, 750 9,360) 410, 436 
Ireland. 167} 186 206] 216} 216) 182 115 
Italy: | | } | 
Coal , | 2, 1, 358) 613) 758 1, 178} 1,3 975) 1,104 
Lignite 2, 305) 1, 934 496 767 1, 521 R 9O4 832 
Netherlands | | | 
Coal 12, 330) 12, 497 8, 313) 5, 097 8,314 10, 104} 11, 032 11, 703 
Lignite 281} 383} 243 130) 499 474} 279 4 207 
Poland: | 
Coal ° 83,972] ° 91,362) 87,389] 27,366 47, 288 59, 130 70, 262} 69,900 
Lignite Rene, } (3) (8) () (3) } 57 4, 766 5,040) 44, 585 
Portugal: } | | 
Coal oo 498} 403 426} 436 380} 370) 387 444 
Eaite.....-...---2.1 108) 106 127 163| i41| 108| 103| 111 
Rumania: ] } } | | | | 
NN aca paman | 285 306) 202) 211) 167 163) 2, 631) #191 
a cthicute sistema 2, 367 2, 604) 2, 069 1,820 1, 784} 2, 105} 4 2, 378 
Spain: | 
Coal abd | 9, 257} 9, 591 10, 485 10, 732) 10,759; 10,606 10,627} 10,641 
Lignite 7 1, 106) 1, 112) 1, 202} 1, 351) 1, 336) 1, 263} 1, 404 1, 321 
Svalbard (Spitsbergen) -_|..__- es Rbiales 6) 96 337 437 4 500 
Sweden See Seki in | 582) 557 570 = 488) 416 374] 311 
Switzerland: | | | | 
Coal ae ae. ble 184] 157 7 180} 94) 15) 
Lignite.. al | 27} 75 74 130} 81) 12}. . 
U.S. 5S. R.: | | | | | } | 
} } 4 5 
Seeds 77: =77-7|} 4:90, 000} ¢ 131, 4o0|{* "43% 45 |}+ 161, 000) 175, 000} ¢ 201, 000] * 226, 000 
United Kingdom: | } | | | 
Great Britain 1 208, 234} 202,113) 195,840} 185, 707| 193,117} 200,615} 211,772! 217,161 
Northern Ireland: | } | 
"aia ; (1) (11) | (1) (4) qty | 1 1 (3) 
Lignite____- 1| 1} 2) 3 @) | @y (1) (3) 
Yugoslavia: i | | 
Coal si ee ; 206 757} 1, 0621) 4 
Lignite pM, 160; 1,390) @) { 3,405, 6,047; s.229if 11,500) *12,900 
Asia | | | | | | | 
Afghanistan --_..--- iia | eed kes | 12) 5 5 1915 (3) 
China } | 
Coal 4 65, 267 mae ~-if 16,576 11,475 14, 148 48,720) 416,000 
Lignite 419 } 162, 713) , 62, 465)) (3) | (3) j (3) | (3) @ 
Formosa 2,311 2, 324) 1, 653 795 1, 058 1,289} 41,500 1,649 
French Indochina: | 
Coal 1, 218) 996} 533 231 262 248 359 B85 
Lignite 24 25 4i..3 
India 29, 906 25, 921 26, 546 29, 635 30, 186 28, 862; 30,303) 431,760 
Indonesia ‘ 872 1, 038} 753 308) 157 299) 14 §37 4 590 
Iran 15 2 69 100 4150 4150 188 (3) 
Japan | | 
Coal 654,179) 16 55, 539) 1649, 335) 16 22 371 20, 376 27, 235 37, 969 
Lignite 161,607; 162,876} 2,304) 161,643 2, 352 2, 820 42,09 
Karafuto 47,000 7, 500 8, 000 (3) (8) (3) ( 
Korea 
North Korea: 
Coal 2, 692 2, 939 3, 132 34 4 821 41,352 (3) 
Lignite 2, 927 2, 386 2, 492 l 4432 41,616 ) ( 
South Korea 
Coal 1, 206 1, 21 1, 398 640 251 463 709 1. 066 
Lignite 3] 4 27 17 26 7 ts 60 


See footnotes at end of table, p. 72. 









































Country ! 1942 


Asia—Continued 
Malaya 249 
Pakistan QQ) | 
Philippines (3 
Syria and Lebanon: Lig- | 
Turkey: | 
Coal 2, 510) 
Lignite_-_...- 409 
U.8.58.R | 
Coal 
Li No aaah oe leh és \ ” 
Africa 
Algeria | 
Coal ; 148 
Lignite___. 7 
Belgian Congo 7 43) 
French Morocco > 119} 
Madagascar 2} 
Mozambique | 7| 
Nigeria 6 471 
Southern Rhodesia 1, 561 
Tunisia: Lignite 141 
Union of South Africa 20, 408 


Oceania: : | 
Australia: 


New South Wales 12, 433 


ENERGY 


1943) | 


Queensland. 1, 663 27) 
South Australia ; | 
TOI cos ccnen 137 148 
Victoria | | | 
oO ee ee j 318 292) 

Lignite 5, 013 5, 173 
Western Australia... 591} 540) 
New Zealand | | 
Coal maid . 1, 194 1, 157! 
BRNO on kckidnn 1, 529 1, 676) 


Total, all grades 
Lignite (total of items shown 


" 313, 000) 328,000/ 309, 
' 
' 


Bituminous coal and anthra- 
cite (by subtraction) 


1, 561, 000! 1, 510, 000 


i 
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1, 874, 000) 1, 838, 000)1, 765 


11, 456, 


TaBLE D-1.—World production of coal and lignite, by countries, 1942-49 in 
thousands of metric tons '\—Continued 


| | | | 


1944 | 1945 | 1946 | 1947 | 
| 
| | 
416 230 228 230) 
ot ad ("?) 340 
cy es 2 | 48 74 
| | 
| 2, (4) 
| | 
2, 383 2, 150) 2, 312 2, 623 
533 571 484 628 
| j 
ey | @ | @ | 
| 
120} 162 215, 205 
l @) Q) (3) 
49 50 102 102 
134 179 222 268 
2 3 (1) ee 
16 2 16 16 
651 679 648 591 
1, 808 1, 669) 1, 613 1, 508 
66 69 95 76 
22, 987 23, 554 23, 601 23, 813} 
} | | 
11, 280 10, 402 11, 397 11, 896 
1, 686 1, 661) 1, 593 1,914 
35 42 138 108 
146 151 161) 170 
| | | 
262 251 194 176 
5, 097 5, 533 5, 799 6, 239 
567} 552 653 742 
1, 085 980! 974 951 
1, 766 1, 899 1, 865 1, 845 


000/1, 338, 000) 1, 477, 000) 1, 649, 0001, 
000; 168,000) 222,000) 238, 000 


000/1, 170, 000) 1, 255, 000)1, 411, 0001, 
i ! 


| 
1948 | 1949 
381 393 
250 4 325 
Sa 123 
@) | ® 
2, 669 2,705 
S2u 927 
(8) | (38) 
| 
226 257 
(3) } (*) 
117 @) 
290 347 
(3) | (3) 
16) (3) 
2 618 29 559 
1, 695 1, 918 
71 447 


24,017) * 25,010 


| 
11,909} 10,910 
1,770) 91,352 
243 22 280) 
182} 9126 
170} 23 84 
6,800) 5,713 
745 764 
968) 937 

1, 853 


1,874 





706, 000}1, 632, 000 


246,000) 263, 000 


460, 000/1, 369, 000 


! Coal is also mined in British Borneo, Faroe Islands, and Italian East Africa (formerly), but production 


figures are not availab] 


le and no estimate is included in the total. 


? 4 change from previous years has been made in the classification adopted by the American Society for 


Testing Materials. 


‘ Estimate 
§ In addition, the foll 
1942, 
able 
6 July to December, inclusive. 
7 Dat 
§ January to October, 





inclusive. 


Alberta is the only Province affected.) 
3 Data not available; estimate included in total. 


i represent Trianon Hungary subsequent to October 1944. 


llowing quantities (metric tons) of asphaltite were produced and used as solid fuels: 
5),387; 1943, 105,625; 1944, 106,300; 1945, 135,300; 1946, 83,800; 1947, 80,900; 1948 and 1949, data not avail- 


* Includes that part of Germany which is under Polish administration (east of the Oder and Neisse Rivers). 
1° Includes open-cast coal as follows, in thousands of tons: 1942, 1,332; 1943, 4,498; 1944, 8,787; 1945, 8,246; 


1946, 8,965; 1947, 
1! Production less than 1,000 tons. 
12 Estimated production of Croatia. 
13 January to June, inclusive. 


10,407; 1948, 11,916; 1949, 12,599. 


4 Excludes production of Ombilin mines in Sumatra. 
1S Fiscal year ended Mar. 20 of year following that stated. 
1¢ Fiscal year ended Mar. 31 of year following that stated. 


17 Included under India 
18 Output from 1 
18 Planned production 

2 Including British Cameroons. 

3! Local sales and exports 

22 January to September, inclusive. 


S. S. R. in Asia included with U. S. R. R. in Europe. 
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! Figures for 1890 to 1936 and 1939 exclude s¢ 


Year 


erpense, 


? Data not available, 
* Average number of men working daily. 
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United States, 1890-1949 


Production 





(net tons 
111, 302, 322 
117, 901 Ss 
126, 856, 567 
128, 385, 231 | 
118, 820, 405 
135, 118, 193 


37, 640, 276 
, 617, 519 





166, 593, 623 | 
93, 323, 187 | 
212, 316, 112 
225, 828, 149 | 
260, 216, 844 
282, 749, 348 


278, 659, 689 
315, 062, 785 
342, 874, 867 
394, 759, 112 
332, 573, 944 
379, 744, 257 
417, 111, 142 
405, 907, 059 
450, 104, 982 
478, 435, 207 
422, 703, 970 


442, 624, 426 | 
502, 519, 682 | 


551, 790, 563 
579, 385, 820 
465, 860, 058 
568, 666, 683 
415, 921, 950 
422, 
564, 564, 662 
483, 686, 538 
520, 052, 741 
573, 366, 985 
517, 763, 352 
500, 744, 970 
534, 988, 593 
47, 526, 209 
, ORD, 396 
, 109, 872 
, 630, 538 
368 

















ORT, § 
531, 449 
, 544, 764 
, 855, 325 
771, 
, 149, 245 
2. 692, 937 
069 


vlads, 


268, 099 | 





et et Se 


500 | 


‘ling expense, 


9 po 90 = te 


Value of production ! 


Total 


, 420, 801 
7, 188, 400 
124, 381 
2, 751, 618 
, 653, 501 


5, 779, 77 














114, 891, 51! 
119, 595, 

32, 608, 
167, 952, 
220, 930, 
351, 

3085, : 
334, 
381 

451, 

374, . 268 

5, 486, 777 

, 719 

5, 819 

3, 445 

34, 952 

19, 244 

37, 688 

), O77 

. 9, 940 

5, O13 

3, 000 

3, 600 

000 | 


. 000 
», 000 

2, 000 

2, 000 
157, 000 
000 
. 000 
3, 000 
5, 000 
7, 000 
. 000 
. 000 
3, 000 
5, 000 
2, 000 


13, 000 | 







» eel 


, 373, OF 
, 584, 6 
, 810, § 
768, 5 
, 835, 539, 
, 622, 
, 993, 
, 136, 8 


, 608 


8. 366 | 
~7 } 


2 836 | 


Average | 
per ton 
$0 


Oe al eee 


3 Wb 


mronw er 
t> 


] 


BAD Et ek et tt et fet et bat at he ete 
129% 


O4 
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S4 
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2. 92 | 
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4.16 

4.99 


4. 88 | 





Men em- 
yed 


9? {) 
502, 993 
493, 202 
450, 21 
10H, 380 
418, 703 
458,011 
462, 40 
477, 24 
491, 864 
441, 32° 
421, 788 
439, 075 
456, O81 
461, 991 
416, 007 | 
393, 347 | 





3, 100 
3 306, 434 


3 419, 182 | 


3 441, 631 


433, 698 | 
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2 
(2 
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2, 454 
2, 862 
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TaBLE D-2.—Growth of the bituminous-coal and lignite-mining industry in the 


73 





Figures for 1937-38 and 1940-49 include selling 
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Petroleum 


As regards petroleum, United States production is and has been an 
even more substantial part of the world’s total than in the case of 
coal (table D-2). In 1949 United States production of slightly more 
than 1.8 billion barrels was about 54 percent of the world total of 
3.4 billions of barrels. Even more striking is the chart of cumulative 
production to early 1950 shown in (fig. D-1). Of the total oil which 













Ficure D-1. 


| WORLD CRUDE OIL | 





















ESTIMATED 
61.728 3.399 93.40 COMPARATIVE 
one BBLS. BILLION BBLS. BILLION BBLS. RESOURCES 
90% WW 
c 
Ww 
80% a 
o 
70% is 
™ <= 
z 
60% 5 
KE 
w” 
50% s 
40% 
ls gos 37.7% 
c 
30% z 
a 
o 
20% - 
x 
10% z= 
Ww 
be 
e wo 
o~ Ww 
CUMULATIVE 1949 = PROVED 
PRODUCTION PRODUCTION RESERVES 
JAN. 1,1950 JAN. 1,1950 


Source: Oil and Gas Division. 


has been taken from the ground, 63.2 percent has come from the 
United States and 78.2 percent from the Western Hemisphere. The 
U.S. 5. R. in contrast accounted for only 7.5 percent in 1949 and has 
produced at any time in her history only 10.2 percent of the world’s 
total. 

The geographic distribution of oil production within the United 
States has shifted with time as old fields have diminished and new 
fields have been brought in (table D-9). The over-all trend has been 
sharply upward (fig. D-2). The only major set-back occurred during 
the economic difficulties of the early 1930’s. This period coincided 
also with the State enforcement of crude oil production regulations. 
Distribution of production by States for a recent period is shown in 
tables D-10, and D-11. Texas is far in the lead with a good 40 
percent of the total production during these years and of the cumula- 
tive total since discovery, chiefly as a result of the tremendous output 
of the east Texas field. 
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TaBLeE D—4.—World production of anthracite, in metric tons, 1943-48 ! 


Country ! 1943 | 1944 1945 | 1946 1947 1948 

















China ?__. . ben (3) (3) 1, 451, 000 757, 114 878, 062 (3) 
France 8, 205,000 | 4,964,000 | 6,611,458 | 8, 313, 230 (3) (3) 
Indochina, French ? 954, 500 499, 400 217, 700 261,696 | 247,777 340, 315 
Ireland - . .- ch soi 123, 387 130, 198 | 123, 468 | 122, 886 121, 824 180, 000 
Italy 122, 075 | 5, 028 | 53, 446 104, 989 115, 731 480, 000 
Korea . aloe 4,157,101 | 4, 530, 262 673, 796 |41, 071, 800 |41, 815, 200 5 699, 234 
Morocco, French... .- é 102, 290 | 134,400 | 178,600 221, 750 268, 500 200, ¢ 
oy" Rarer (3) (3) 2. 571 2. 308 1. 632 1. 
DONS ort 5a can anen de ea ‘a 22, 716 14,545 | 36,848 82, 089 82, 045 45, 
Portugal * ake 368, 321 389, 638 | 436, 117 379, 526 377, 000 386, 
Rumania. -- I ; 21, 476 12, 000 | 17, 000 15, 994 23, 779 (3) 
Spain ‘ 1,151, 762 | 1,516,035 | 1,529, 532 | 1,457,529 | 1,411,355 | 1,421, 685 
Switzerland ‘ ‘ 104, 150 51, 232 101, 993 74, 544 15, 066 () 
United Kingdom : éa 4,196,671 | 3,652,881 | 3,213,405 | 3, 582, 084 (3) | (3) 


United States (Pennsylvania) __...__/55, 014, 679 |57, 788, 602 |49, 834, 944 [54, 890, 625 [51,881,632 | 51,836,218 


Total (estimate). ......._.._- 116,414,000 |112,550,000 |103,622,000 |117,466,000 |118,908,000 |120, 815, 000 


1 In addition to countries listed, Belgium, Bulgaria, Germany, Japan, and U.S. S. R. produce anthracite 
but data of output are not available. Estimates by author of chapter included in total. 

? Excludes Kwantung Peninsula. 

3 Data not available; estimate by author of chapter included in total. 

4 Estimate. 

§ South Korea only. 

* Quality in doubt; may be bituminous. 


TaBLE D-5.—Pennsylvania anthracite produced, 1944-49, by fields, in net tons 


[The figures of breaker product include a certain quantity of culm-bank coal, which amounted to 3,989,580 
tons in 1948] 


Field 1944 1945 1946 1947 1948 1949 


Eastern Middle: 





Breakers ‘ ; ‘ 5, 905, 623 || 5,005,245 | 5,057,619 | 4,270,240 | 4, 467, 628 3, 379, 672 
Washeries 4 403, 688 1 342, 116 282, 481 315, 014 298, 601 238, 532 
Total Eastern Middle_......_| 6,309,311 | 5,347,361 | 5,340,100 | 4, 585,254 | 4, 766, 229 3, 618, 204 
Western Middle: 
Breakers r 12, 721, 704 (11, 540, 524 |13, 040, 147 (12,147,528 12,405,178 | 9, 636,954 
W asheries . 538, 875 130, 789 530, 246 591, 652 240, 157 135, 690 
Dredges ‘ 385, 137 308, 976 362, 423 411, 804 311, 183 246, 905 
Total Western Middle as 13, 645, 716 |11, 980, 289 |13, 932,816 13,150,984 (12,956,518 | 10,019, 529 
Southern 
Breakers jie 12, 194, 069 |10, 916, 769 11,817,427 11,643,971 11, 622, 538 8, 776, 671 
Washeries 2,091, 473 | 1,373, 578 | 1,386, 125 237, 131 496, 104 484, 505 
Dredges 983, 046 896, 250 761, 131 796, 174 664, 350 603, 217 
Total Southern . _..| 15, 268, 588 |13, 186, 597 |13, 964, 683 |12, 677, 276 | 12, 783, 082 9, 864, 483 
Northern | 
Breakers... .. j 27, 794, 639 |' 23,503,306 25, 839, 648 | 18, 579, 955 
Washeries 4 531, 338 | 735, 041 719, 676 584, 436 
Dredges e ‘ 4, 554 12, 471 15, 000 
Total Northern _.-------..| 28, 330, 531 |24, 238, 347 |27, 26, 571,795 | 19,179, 418 


Total, excluding Sullivan County: 


Breakers ; ‘ 58, 616, 035 |! 50,965,844 |56, 143,111 |53, 893,178 (54,334,992 | 40,373, 252 
Washeries dean 54 3, 374 |! 2,581, 524 | 3,124,279 | 2,034,165 | 1, 754, 628 1, 443, 260 
Dredges : ss 1, 1 





1, 205, 226 | 1, 132, 394 


, 219, 706 988, 004 865, 122 


Total, excluding Sullivan 


County 63, 554, 146 |54, 752, 594 |60, 399, 784 |57, 147,049 (57, 077, 624 | 42, 681, 634 
Sullivan County: 
Breakers..- 147, 217 149, 505 85, 402 | 42, 960 62, 324 20, 090 
W asheries : 31, 810 21, 687 
Total Sullivan County i 147, 217 181, 315 107, 089 42, 960 62, 324 20, 090 
Grand total. bas __.|68, 701, 363 |54, 933,909 (60, 506,873 57,190,009 57,139,948 | 42, 701, 72 


Small quantity of washery coal included with breaker. 








1890 
1891 


1892__ 


1893 
1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 
1907 
1908 
1909 
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www ww ww 


46, 468, 
50, 665, 


Production 
net tons) 





O09 
R62 


149 


, 452 


, 855, 23 
, O41, ¢ 
, 168, ¢ 
, 158 


579, 535 


856, 


», 099 
, 487, ¢ 
, 484, 
368, 


), 327, 


643 
701 


, 933, 
506, 
, 190. 


139 


2, 701, 





640 
267 
729 
620 
363 
909 
873 
009 
948 
724 


!1U. 8. Department of Commerce. 
2 Before 1913 the figures of consumption take no account of producers’ stocks, there being no data ava 


able for this item. ; 
3 Includes some bootleg coal purchased by legitimate operators and prepared to their breakers. 
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TaBLE D-6.—Statistical trends in the Pennsylvania anthracite 


Average 
value per 
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TaBLE D-7.—World production of crude petroleum, 1943-49 


thousands of barrels 


(Compiled by Berenice B. Mitchell) 


1943 


Country 


North America: 
Barbados - 2 
Canada. 10, 052 
Cuba: 107 
Mexico 35, 163 
Trinidad 21, 385 
United States 1, 505, 613 


Total North America 1, 572, 322 


outh America: 


Argentina 27,714 
Bolivia 334 
Brazil 48 
Colombia 13, 261 
Ecuador 2, 315 
Peru 14, 654 
Venezuela 177, 631 
Total South America__- 235, 957 
Europe —_ 
Albania. 1, 001 
Austria . 7,478 
Czechoslovakia_ 4 200 
France 4 356 
Germany 4, 973 
Hungary 6, 347 
Italy __ as ‘ak: 86 
Netherlands *__ catia 1 
Poland 4 3, 500 
Rumania. i 39, 182 
is She Oo 200, 750 
United Kingdom R39 
Yugoslavia 10 
Total Europe § 264, 723 
Asia 
Bahrein Island : 6, 572 | 
Burma 1, 000 
China 447 
Formosa 38 
India 2, 735 
Indonesia 48, 204 
Iran 74, 612 
Iraq 24, 848 
Japan 1,727 
Kuwait aes | 
Pakistan ( 
Qatar. - | 
Sarawak and Brunei |} #4, 500 
Saudi Arabia 4, 868 
Turkey __- ; ‘ | 
U.8.S. R.: Sakhalin ¢_____/ 5, 000 
Tens Bo. cs Se 174, 641 
Africa i — 
Egypt ial &, 953 
French Morocco 39 
Total Africa ed 8, 992 
Oceania 
Australia (Victoria) - 
New Zealand ‘ 2 
Tot.l Oceania 2 
Grand total 


Preliminary. 

Less than 500 barrels. 
Natural naphtha and gas oil. 
k 


stimate 


es 


‘ 


1944 


| 
1 | 
10, 099 
109 
38, 203 | 
22, 139 
1, 677, 904 
1, 748, 455 | 


| 
24, 230 | 
314 | 
ot | 
22, 291 
2, 967 | 
14, 389 
257, 046 


321, 295 | 


| 
43,000 | 
26, 191 | 
275, 000 
703 | 


6, 714 
4 750 
505 | 

40 | 

2, 784 | 
22, 260) | 
102, 045 | 
30, 943 
1, 601 | 

| 


( 


4 6,000 | 
7, 794 | 


5, 000 


186, 436 
9, 416 
32 


9, 448 


i 


9 


9 


2, 256, 637 |2, 592, 371 


1945 


2 

8, 483 

149 

43, 547 
21, 093 

1, 713, 655 


1, 786, 929 


22, 881 
382 

79 

22, 449 
2, 664 
13, 744 
323, 156 








2, 100 
21, 311 


; 6, 000 


215, O88 


2, 594, 798 


* Data represents Trianon Hungary after October 1944 
Data revised in accordance with recent information stating 6.3 barrels per metric ton 


Beginning in 1945, postwar borders 


5. 8. R. in Asia (except Sakhalin) included with U.S.8 


] 
Included with India. 


rece: Bureau of Mines. 





1946 


] 

7, 586 

269 

49, 235 
20, 233 

1, 733, 939 
1, 811, 263 


20, 604 
363 

67 

22, 118 
2, 323 
12, 468 
388, 486 


5, 734 


368 

4, 539 
5, 146 
83 


866 


31, 434 | 


157, 673 
412 
245 


208, 091 
8,010 
15 
513 
16 


; 2, 050 
59, 944 


6, 000 


270, 599 
9, 070 
20 


¥, O90 


R. in Eur 


41,000 | 


196 | 


395 | 


1947 


(*) 
7, 692 
£300 
56, 284 
20, 521 
1, 856, 987 


1, 941 
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, by countries, in 


1948 1949 
(2 
12, 287 22, 220 
4159 * 206 
58, 508 60, 910 
20, 111 20, 617 
185 | 1,840 


, 784 |2, 111, 250 

21,846 | 23,734] 22,961 
377 464 | 678 
97 144 109 
24, 794 23,792 | 29,722 
2, 282 | 2, 563 | 2, 617 

| 12,7647 14,069 | 14, 7$ 
434,905 | 490,015 | 482,316 
497,065 | 554,781 { 553,193 
SS 
42,000 | 41,500} 42,188 
6, 285 6, 149 | 6, 100 
210 204 | 292 
356 370 | 411 
4, 032 4, 489 | 5, 947 
4, 330 | 3, 647 | 3, 791 
81 | 71 | 71 
1, 340 | 3, 122 3, 912 
951} 41,039 | 4 965 
28,552 | 434,000 4 33, 700 
187, 463 | 218, 000 233, 000 
351 | 323 | 338 
365 | 385 440 
236,316 | 273,209 { 201,155 
i 9, 414 10, 915 10, 985 
1 59 360 316 
374 533 730 
22 23 22 
1, 863 | 1, 875 | 1, 894 
8, 020 * 31, 900 * 44, 932 
154,998 | 190,395 205, 100 
35 26, 115 31, 000 
1, 122 1, 353 
| 46, 500 | 90, 000 
490 746 
iow 
12, 970 20, 120 25, 108 
89,852 | 142,853 174, 008 
95 
7, 000 7, 000 7, 000 
338, 260 480, 201 594, 039 
8, 627 | 13, 398 15, 997 
21 | 100 136 
8,648 | 13,498 16, 133 
1| 1 
2 2 7 
2 3 8 


ope. 
ludes New Guinea whose production amounted to 1,725,500 barrels in 1949 


3, 433,032 | 3, 398, 788 
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Fiaure D-3.—Torat ANNUAL CrubE Or PropvucrTion. 
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TaBLE D-8.—Total annual crude-oil production 


{Thousands of barrels] 








we 


1944 1945 1946 1947 1948 1949 





| | 

| | >, 

| World United States | Texas | et 

| production production production | States 

| | | 

| | Daily | 

average | | 
ee a ee ee ee ee | 1, 988, 041 1, 214, 355 3, 327 | 475, 850 | 89. 2 
, sincgandtiabiednind ..--| 2,086, 160 1, 264, 962 | 3, 466 | 483, 528 | 38. 2 
1940... = ---------| 2,149,821 | 1,353, 214 3, 707 | 493, 209 | 36. 4 
1941. _- sukedesiee | 2,220,657 | 1,402, 228 3, 842 | 505, 572 | 36. 0 
a > Jiwivls Sih dine 2,093,083 | 1, 386, 645 3, 799 | 483, 097 | 34.8 
Deicke editions wcsewiiidne eae | 2,256,652 | 1, 505, 613 4,125 | 594, 343 | 39. 
cis tcche Rakadirin's secaninbibieunaareeee .| 2,592,514 | 1,677, 904 4, 507 746, 999 | 44.5 
ES cxsscn, nn nundeshedsstpubnalae ...-| 2,594,959 | 1,713,655 4, 695 75A, 710 44. ( 
BGS =< 0t ica os nemiedenanneca ak amma | 2,745,667] 1, 733, 939 4,751 | 760, 215 | 43.9 
1947... pn icinanin a Ganahteaieeroiill , 2 3, 021, 668 | 1, 856, 987 | 5, 088 | 820, 210 44.2 
ica. tc isaniiennn aid victistediendacemead 3, 425, 283 2, 020, 185 | 5, 535 | 903, 498 44.9 
ae _baneneentenacaaccosskt Mate Tt at F 5, 042 | 743, 900 40.4 
1950: January to July_........_- 1, 144, 393 | | 1, 082, 718 | 5, 107 | 440, 222 40.7 
i ' 





! April. 
Source: Department of the Interior, Oil and Gas Division, October 1950. 
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raBLeE D-10.—Petroleum produced in the United States, 1944-49, and total, 1859 
I 
1948, by States ! 


(Thousands of barrels} 


1944 1945 1946 1947 1948 1949 1859-1949 


Production 
Alabam 








in Lvov, 1¥4U, 1¥4l IS Ulan OMy. 





! For detailed figures by States, 1850-1935, see Minerals Yearbook, 1937, p. 1008 
1 Subject to revision. 
? Oklahoma included with Kansas in 1905 and 1906. 


i 43 181 380 4162 
Arkansas 29, 418 28, 613 28, 375 29, 936 
California 311, 793 326, 482 314, 713 332, 839 
Colorado 3, OR3 5, 036 11, 856 3 934 
Florida 12 30 57 441 
Illinois 77, 413 75, 004 ( 64, 583 
Indiana 5.118 4, 868 6, 726 9, 556 
Kansas 98, 762 96, 415 97, 218 101, 868 
Kentucky 9, 621 10, 325 10, 578 R ASE 
= Louisiana 129, 645 131, 051 143, 669 190. 715 
= Michigan : 18, 490 17, 267 17,074 | 16,215 16, 495 
5 Mississippi 16, 337 19, 062 24, 298 34, 925 37, 966 
‘i Montana , 420 8, $25 8, 742 9, 149 
S Nebraska 305 293 | 229 330 
New Mexico 7,351 36,814 | 40,926 47, 932 
. New York 648 4, 863 | 4, 762 4, 248 
% Ohio 2, 828 2,908 | 3, 108 3, 433 
= Oklahoma 209 | 134,794} 141,019 151, 902 
= Pennsylvania 12, 515 12, 996 12, 690 11,374 
Fa Texas 754,710 | 760,215 | 820, 210 743, 990 | 12, 
he West Virginia 2, 879 2,929} 2,617 2, 839 
be Wyoming ), 219 38, 977 44,772 46, 935 
$ Other States § 57 84 124 72 
> Total -~|1, 677, 904 |1, 713, 655 |1, 733, 939 [1,856,987 (2, 020, 185 |1, 840, 307 (38, 943, 881 
n Value at wells: 
= Total (thousands of dollars) .|2, 032, 960 |2, 094, 250 |2, 442,550 |3, 577, 890 |5, 245, 080 |4, 667, 480 |53, 320, 188 
Ss Average per barrel j $1. 21 $1. 22 $1. 41 $1.93 $2. 60 $2. 4 $1.37 
we 


* Includes Tennessee, 1883-1907. 
§ Figures represent 1925-48 production only; earlier years included under ‘‘Other States.” 
‘ 





rr . . 
oo Figures represent 1924-48 production only; earlier years included under ‘‘Other States.” 
= Early production in New York included with Pennsylvania. 


* Includes Alaska, 1912-33; Arkansas, 1920; Michigan, 1900-19; Missouri, 1899-1911, 1913-16, 1919-23, 1932-48: 
New Mexico, 1913, 1919-23; Tennessee, 1916-48, Utah, 1907-11, 1920, 1924-41; Virginia, 1943-48 


TaBLE D-11.—Percentage of total crude petroleum produced in the United States 
g I Lt ' 
1940-49, by principal States 











State | 1940 1941 1942 1943 1944 | 1945 1946 1947 1948 1949 ! 
Texas 36. 4 36.1 4.8 39. 5 44.5 44.0) 43.8 44.2 44.7 40.4 
- California 16.6} 16.4 7.9 18.9 18.6 19.1 18. 2 17.9 16. 8 18. 1 
s Louisiana 7.7 8.3 8.3 8. 2 na a s 8. ¢ 9.0 10.4 
v Oklahoma | 11.5 11.0 10.2 8.2 7.4 8.1 7.8 7.6 Wt 8.3 
Kansas 4.9 5.9 7.0 7.0 5.9 5. 6 5. 6 5.7 5.5 5. 5 
5 I}linois 10.9 9.4 7.7 5.5 4.6 4.4 4.3 3.6 3. 2 3.5 
_ New Mexico 2.9 2.8 2.3 2.6 2.4 2.2 2.1 2.2 2.4 2.6 
3 W yoming 1.9 2.1 2.4 2.3 2.0 2.1 2.2 2.4 2.7 2.6 
m Mississippi .3 1.1 2.1 1.2 1.0 1.1 1.4 1.9 2.3 2.1 
$ Arkans%s 1.9 1.9 1.9 1.8 1.8 Le 1.6 1.6 1.6 1.6 
= Colorado l 2 l 2 os 2 7 8 Y 1.3 
=. Michigan 1.5 1.2 1.6 1.4 1.1 1.0 1.0 9 .8 -9 
as Pennsylvania 1.3 1.2 13 1.0 s 7 s 7 6 .6 
a s Other States... 2.1 2.4 2.4 2.2 2.0 2.0 2.2 1.9 1.8 2.1 
z tal 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0 100.0 100. 0 100.0 100. 0 
= 
- Preliminary figures. 
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TABLE D-12. 
United States, 1948-49, 


Production 


t 
barrels 


Field 


East Texas 
Wilmington 
Panhandle - 
Coalinga 
Slaughter-Levelland 
Ventura Avenue 
Huntington Beach 
Rangely 

Wasson 

T-X-L 

Hastings 

Buena Vista 
Bradford-Allegany 2 
Webster 
Midway-Sunset 
Yates 
Kettleman-North Dome 
Thompson 

Conroe 

Hawkins 

Keystone 

Ve Ima 

Fullerton 
Goldsmith 

Trapp 

Seeligson 

Coles Levee 

Long Beach 





Van 

McElroy 

Lake St. John 
Oklahoma City 





Delta Farms 

Elk Basin 
Anahuat 

Kern 

Russell Ranch 
Drinkard 
Monument... 
Covote 

T alco 

North Cowden 
Louden 

Foster 

La Gloria 

Erath 

Santa Maria Valley 
Tinsley 
Mallalieu 

West Edmond 
Santa Fe Springs 
Brookhaven 
Katy 

Old Ocean 
Inglewood 

West Cat Canyon 
West Ranch 
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of crude petroleum in leading fields and districts in: th: 
and total production since discovery, in thousands of 


{Oil and Gas Journal] 


1949 Total since 


State 948 
tate 194 discovery ! 











! Includes revisions 


? Bureau of Mines data 
Source: U. S. Bureau of Mines. 


Texas 2, 679, 804 
California 460, 88 
Tex is 663, 099 
California 620, 218 
Texas 163, 1 
California 376. 787 
do 438, 26Y 
Colorado 56, ¢ 
Texas 197, 5¢ 
do 63, 394 
do 183, 214 
California 16, 610 377,9 
Pennsylvania-New York 14, 965 586, 222 
Texas 20, 768 138, 782 
California 15, 167 748,7 
Texas 18, 103 361, 7 
California 12, 887 361, 948 
Texas 16, 958 142, 71 
do 20, 440 281, 21 
do 7, 621 109, 849 
do 14, 586 76, 564 
Oklahoma 13, 225 43, 128 
Texas 16, 011 ; 60, 802 
do 11, 128 9, 141 102, 349 
Kansas 10, 404 8, 905 114, 599 
Texas 2, 269 &, 641 67, 040 
California 7, 809 8, 510 65, 130 
do 8, 268 &, 356 743, 040 
Texas ; 12, 124 &, 312 208, 777 
do 10, 629 8, 146 193, 690 
Louisiana 8, 094 8, 080 29, 728 
Oklahoma , 8, 543 7, 708 668, 458 
Louisiana 6, 754 7, 570 31, 401 
W yoming-Montana ; 8, 168 7, 105 48, 815 
Texas 10, 758 7, 090 94, 251 
California 8, 271 7, 014 378, 550 
do 842 6, 885 7, 727 
New Mexico 6, 236 6, 742 17, 100 
do 6, 902 6, 488 100, 345 
California 7, 395 | 6, 485 223, 302 
Texas 8, 795 6, 168 116, 815 
do._.. 8, 978 6, 109 81, 590 
Illinois } 6, 715 6, 077 149, 654 
Texas 6, 980 6, 013 57,173 
do 6, 656 5, 908 27, 219 
Louisiana 6, 252 5, 886 36, 634 
California 7,407 5, 693 97, 212 
Mississippi 6, 054 5, 560 112, 504 
do 6, 141 5, 52 14, 099 
Oklahoma 9, 322 5, 478 87, 964 
California 5, 513 5, 340 528, 22¢ 
Mississippi 5, 013 5, 291 5, 932 
Texas 5, 020 5, 271 23, 925 
do 5, 954 5,117 54, 101 
California 4, 416 5, 101 169, 904 
do 5, 705 5, 071 41, 346 
Texas 6, 986 5, 058 59, 37 
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TaBLE D-13.—Supply and demand for crude petroleum in the United States, 1945-49 


(Thousands of barrels] 





| | 
195 =| | 1946 1947 | | 1948 1948 ! 1949 
Production a | 1,713,655 1, 733,939 | 1,856, 987 2, 020, 185 2, 020, 185 1, 840, 307 
Imports 3 74, 337 86, 066 97, 532 129, 093 129, 093 154, 922 
Total new supply__-.-. 1, 787, 992 1, 820, 005 1, 954, 519 2, 149, 278 2, 149, 278 1, 995, 229 
Change in stocks 4 —3, 511 +6, 917 +478 +-25, 973 +25, 973 3, 271 
Demand 
Domestic crude 1, 717, 650 1, 728, 102 1, 856, 479 1, 998, 357 1, 998, 357 1, 842, 540 
Foreign crude 73, 853 84, 9R6 97, 562 124, 948 124, 948 155, 960 
lotal demand 1, 791, 503 1, 813, ORS 1, 954, 041 2, 123, 305 2, 123, 305 1, 998, 500 
Runs to stills 
Domestic 1, 645, 862 1, 645, 84 1, 754, 987 1, 907, 027 1, 924, 335 1, 790, 906 
73, 672 84, 352 97, 259 124,014 124,014 154,613 
32, YOS 42,436 46, 355 39, 736 39, 736 33, 069 
3, 047 3, 123 3, 263 3 543 3, 54: 2,701 
20, 727 23, 142 27, 091 23, 847 6, 699 4,750 
15, 197 14, 190 25, 086 25, 138 24, 978 12,461 
lotal demand 1, 791, 503 1, 813, O88 1, 954, 041 2, 123, 305 2, 123, 305 1, 998, 500 


neludes California data on a new basis to compare with 1949. 
? Preliminary figures. 
3’ Bureau of Mines data. 
4 Inclusive of heavy crude in California, 1945-48; separation discontinued in 1949. 
§ Bureau of Mines, 1945-46; U. S. Department of Commerce, 1947-49. 


Source: U. S. Bureau of Mines. 


Though both production and refinery capacity have increased with 
the years and stocks on hand have fluctuated from month to month 
the general trend of oil stocks, crude and products has been down- 
ward until 1948. It stood generally near 250 days’ supply in the 
early 1930’s but below 100 days’ supply since 1943. 


Figure D-4, 
UNITED STATES OIL STOCKS 
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TasBie D—14.—United States oil stocks T 


{Thousands of barrels] 












, ‘ Natural Refined Totalre- | Grand | Days 
Year Crude oil | gasoline products | finedoils | total supply 

1930 512, 230 2, 377 150, 890 153, 267 665, 497 240 

1931 370, 194 2, 825 258, 879 261, 704 631, 898 | 242 ; M 
1932 339, 875 3, 203 249, 116 252, 319 592, 194 | 244 

1933 354, 223 3, 680 244, 295 247,975 602, 198 225 

1934 337, 254 4, 216 222, 678 | 226, 894 | 564, 148 | 197 

1935 314, 631 3,6 223, 371 227, 069 541, 700 | 166 

1936 579 4, 226, 595 230, 650 519, 220 146 

1937 320, 338 4, 239, 901 244, 659 564, 997 155 Ki 
1938 ‘ 632 4,8 272, 241 | 277, 071 567, 703 147 

1939 308 4, 268, 109 272, 530 | 525, 838 132 

1940 276, 615 5, 280, 958 286, 662 563, 277 137 

1941 257, 678 | 294, 310 298, 747 556, 425 118 

1942 245, 754 247, 554 252, 186 497, 940 114 

1943 249, 404 229, 362 233, 903 483, 307 99 1D 
1944 226, 770 245, 868 250, 319 | 477, 089 86 

1945 223, 259 235, 998 240, 320 463, 579 88 

1946 230, 176 271, 937 276, 918 | 507, 094 85 

1947 230, 654 267, 103 271, 399 502, 053 75 

1948 256, 2 “ 345, 469 351, 048 607, 302 92 

1949 253, 3 342, 782 349, 613 602, 969 87 











Source: Department of the Interior, Oil and Gas Division, February 1950. Re 
Fiagure D-5.—UnNirep Srates REFINERY OPERATIONS. 
[UNITED STATES REFINERY OPERATIONS| 
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TaBLe D-15.—United States refinery operations Un 


[Barrels per day] 












Refinery output ' 
Yoar Refinery | Refinery | 
Gasoline | Kerosene | Distillate | Residual | Other and input | capacity 
. fuel oil fuel oil | loss 
: Seas a ” — 9 4 — | a —— a _— Aas — _ 
{ 1938 1, 523, 000 177, 000 416, 000 | 808, 000 377,000 | 3,301,000 | 4,351, 000 
1939 1, 634, 000 | 188, 000 443, 000 | 838, 000 | 397,000 | 3,500,000 4, 509, 000 
1940 1, 632, 000 | 202, 000 501, 000 | 864, 000 | 445,000 | 3,644,000 | 4,629, 00 
1941 1, 839, 000 | 199, 000 518, 000 | 938, 000 | 497, 000 3, 992, 000 4, 719, OOF 
1942 1, 608, 000 185, 000 539, 000 983, 000 | 495,000 | 3,810,000 | 4, 957, OO 
1943 1, 623, 000 198, 000 579, 000 1, 143, 000 | 541, 000 4, 085, 000 4, 902, OO ] 
1944 1, 975, 000 214, 000 653,000 | 1, 261,000 | 634,000 | 4,735,000 | 5,093, 001 
1945 2, 122, 000 222, 000 683, 000 1, 286, 000 591, 000 4, 904, 000 | 5, 301, 000 ‘ 
1946 2, 050, 000 286, 000 789, 000 1, 182, 000 605,000 | 4,912,000 5, 315, 006 
1947 2, 252, 000 302, 000 855, 000 1, 227, 000 651, 000 5, 268, 000 5, 569, 000 
1948 2, 448, 000 333, 000 1, 040, 000 1, 274, 000 662,000 | 5,756,000 | 6,034, 000 
1949 2 573. 000 272, 000 925, 000 Lis 52, 000 657,000 | 5,579, 000 | 6, 439, 000 


Source: Department of the Interior, Oil and Gas Division, February 1950. 
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Ficure D-6.—Ytetps or Principat Propucts From Crupe Ort Run tro 
STILLS IN THE UNITED States, 1940-49, py Monrus. 








| | 
Distillate fuel oil and kerosine 














Source: Minerals Yearbook, 1949, 


TasLe D-17.—Percentage yields of refined petroleum products in the United States, 
1940-49 


Product 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947 | 1948 | 19481) 19493 


Finished products: | 
Gasoline | | 





Cracked 22.7 | 24.4 | 22.3 | 22.0) 23.2} 23.3 | 22.5) (® 3) | @& (3) 
Straight run 20.4 | 19.8 | 17.5} 15.1 | 16.2 | 17.6} 17.1 (3) ® | ® | ®& 
Total gasoline 43.1 | 44.2 | 39.8 | 37.1 | 39.4 | 40.9 | 39.6 | 40.2 | 40.3 | 40.1 | 43.7 
Kerosene 5.7) 5.2 5.1 5. 0 4.7 4.7 6.0 6.0 6.0 6.0} 52 
Distillate fuel oil 4.2 | 13.4 | 14.7 | 14.8 | 14.4 | 14.5 | 16.6 | 16.8 | 18.7 | 18.5] 17.4 
Residual fuel oil 24.4 | 24.3 | 26.9 | 20.2 | 27.7 | 27.3 | 24.9] 24.1 | 23.0] 23.5] 21.7 
Lubricating oil aS} 2591-201 S2Tl S63} RSA) B44 284-251) BE - 23 
Wax A ee 2 oT. <3 2 ee Ae oe |; oe 
Coke .6 6 5 5 | 5 6 wt saree r see 9 
Asphalt 22 i 241.38 £61.23) 224 SOT S71 et 2E1 R56 
Road oil 6 6 6 2 Lt) a8 4 ah 6) ea .4 
Still gas 5.5 .9 6.9; 61) 61 6.0; 51; 46] 40) 40) 42 
Other 314 61° eR] 204 BOR BS Re eee 2s 
Unfinished products 
Gasoline a 1 I (4 <a $3 (45) (8) m1 @® |] & 
Other 5.3 5.2 5.3 OF SE ae 21-6) 4°61 @ (7) 
Shortage .6 a | .4 TA .8 4) Pe 2 | Sy m4 
Total 100.0 100.0 |100.0 100.0 |100.0 |100.0 {100.0 |100.0 |100.0 |100.0 | 100.0 


Yields computed on the new basis for California to compare with 1949. 


2 Preliminary figures 


3 


Not separated after 1946. 





4 Less than 0.1 percent 

5 Negative percentage; represents excess rerun over produced. 

6 Added to finished gasoline production in computing yields after 1946. 
T Added to crude in computing yields after 1946. 


Source: U. 8. Bureau of Mines. 


Natural Gas 


Natural gas production in considerable part is a byproduct or a 
joint product of petroleum production. In 1948, of a total production 
of 7,178,777 million cubic feet, 4,588,547 million feet came from gas 
wells and 2,590,230 million from oil wells (table D-19). Gross pro- 
duction by States (table D-20) has more than doubled since before 
the war, with Texas again producing nearly half the total. Other 
producing States are largely those in which petroleum production is 
significant; i. e., Louisiana, California, Oklahoma, Kansas, New 
Mexico, and West Virginia (tables D-19, D-20, D-21). 
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The marketed production has increased from less than 800 billion 

ubie feet in the early 1920’s to approximately 5,750 billion cubic feet 
in 1949. One-sixth of the gross production is used for repressuring. 
{lmost again that much constitutes losses and wastes. That leaves 
rross marketed production. Another fifth of the latter is used in the 
field or lost, leaving a net marketed production in 1948 of 3,952 billion 
cubic feet out of gross production of 7,179 billion cubie feet—or some- 
what more than one-half. More than three-fourths of the net mar- 
keted production was sold to consumers. 

Sixty-one percent of the total production in 1948 was treated for 
recovery of byproducts. The 4,400 billions of cubic feet treated 
vielded 2,951 millions of gallons of natural gasoline and 2,181 millions 
of gallons of liquefied petroleum gas as well as nearly 1 billion gallons 
of other products (table D—22). 


TABLE D-18. Marketed production Natural gas 


Total 
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BILLIONS OF CUBIC FEET 
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Figure D-7, 


PRODUCTION AND VALUE OF NATURAL GAS IN THE UNITED STATES, 1916-49. 
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TaBLE D-22.—Natural gas treated for natural gasoline and allied products, and 
quantities and value of products recovered, 1932-49 


Products recovered 


Nat . ‘ . 
stay gin N tural gasoline and Liquefied petroleum Other products 
Year sca te cycling plants gases 
Qua intity Value Quantity Value Quantity Value 
thousands | (thousands | (thousands | (thousands | (thousands | (thousands 
of gallons of dollars of gallons) | of dollars of gallons) | of dollars 
19 499, 7 1, 523, 800 49, 244 ! (1) (2 
iv 551, 464 1, 420, 000 54. 368 1) (2 
1934 7 172 1, 535, 360 60, 523 1 2 
1935 1, 822, 000 1, 651, 986 70, 940 (1) (2 2) 
19 1, 815, 000 1, 796. 340 84, 572 a 3) 
19 2 108. 800 2, 065, 434 97, 125 ( i ‘ 
1938 2,035,562 | 2, 156, 574 87, 266 ( (1) (2) 2 
1Y uM 2. 169. 300 90, 050 (2) 2 
194 2, 471, 400 2, 339, 400 68, 261 ! (i @ 3) 
1941 2 763 2. 208, 360 88, S77 707, 196 13, 305 480. 354 16, 9388 
1942 2, 864, 400 2, O71, 104 78, 170 773, 556 19, 000 654, 864 24, 395 
194 028, OOD 2, 115, 372 95, 273 910, 854 24, 410 657, 846 27, 227 
1944 00, OO 2, 188, 284 110,800 | 1,170,624 34, 300 843, 024 37, 400 
1945 653, 87 2, 498, 741 112, 018 1, 413, 224 41, 994 792, 208 33, 552 
194 663, 7¢ 2, 691, 001 111, 798 1, 409, 345 36, 079 7), 687 34, 404 
1947 4, ( ) 2, 743, 731 171, 057 1, 891, 818 66, 820 915, 718 57, 117 
1948 4, 400, 000 2, 950, 925 263, 141 2, 180, 698 112, 042 978, 504 88, 435 
1949 4, 187, 000 294, 000 2, 335, 000 93, 000 (2) ) 
Not ava 
2 Inclu h natural gasoline and cycling plants. 
re 
Sour { i M 





Ele ctric ene rgy 

Production of electric energy by electric utilities has increased from 
about 40 billions of killowatt-hours in 1920 to almost 290 billions in 
1949. The increase has been particularly rapid since the middle 
1930's. Hydroelectric power, which provided 40 percent of the total 
in 1920, now provides less than one-third of the total. 

The total 1949 electric utility production, together. with the com- 
ponent amounts produced by hydro, steam, and internal eae 
prime movers is given below. Corresponding annual data for the 
period beginning with 1920, the first year of this continuous series for 
which information is available, are shown for comparison. Although 
the year 1949 was marked by an increase of only 3 percent, it 1s evident 
from table D-23 that the year’s operations represented a definite 
continuation of the upward wea of energy requirements since the 
end of World War II. In fact, with the exception of 1938 and 1945, 
every year since 1932 has registered a production increase and in 
only 6 of the past 30 years represented has there been an annual 
decline. 
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TaBLeE D-23.—Production of electric energy by type of prime mover, 1920-49 


ee att-hours] 











Total | Hydro Steam | — al com- 
| yustion 
1949 291, 099, 543,000 | 89, 748, 246, 000 197, 878, 185, 000 3, 473, 112, 000 
1948 282, 698, 214,000 | 82, 469,742,000 | 196, 928, 034, 000 3, 300, 438, 000 
1947 4 ..| 245,738,984,000 | 78, 425, 492, 000 174, 500, 274, 000 2, 813, 218, 000 
1946 223, 177, 783, COO 78, 405, 973, 000 142, 412, 240, 000 2, 359, 570, 000 
1945 222, 486, 283, 000 | 79, 970, 312, 000 140, 435, 268, 000 2, 080, 703, 000 
lu44 . | 228, 188, 844, 000 73, 945, 184, 000 152, 327, 495, 000 1, 916, 165, 000 
1943 217, 758, 831, 000 | 73, 632, 223, 000 142, 380, 595, 000 1, 746, 013, 000 
1942 | 185, 979, 476, 000 63, 870, 575, 000 120, 478, 951, 000 1, 629, 950, 000 
1941 ; | 164, 787, 878, 000 | 50, 862,952,000 | 112,319, 000, 000 1, 605, 926, 000 
1940 | 141,837,010, 000 | 47, 321, 278, 000 93, 001, 735, 000 1, 513, 997, 000 
1939... : | 127, 641, 804, 000 43, 563,627,000 | 82, 783, 741, 000 1, 204, 436, 000 
1938 113, 812, 371, 000 44, 279, 309,000 | 68, 423, 122, 000 1, 109, 940, 000 
1937 | 118; 912) 675; 000 | 44,012, 945,000 | 73, 890, 698, 000 1! 009; 032; 000 
1936 : 109, 316, 033, 000 39, 057, 647, 000 69, 359, 153, 000 899, 233, 000 
1935 : _....| 95, 287, 390,000 | 38, 372,154,000 | 56, 144, 412, 000 770, 824, 000 
0934 ‘ ini | 87, 257, 753, 000 32, 684,157,000 | 53, 938, 388, 000 635, 208, 000 
1933 . ‘ | 81, 740, 069, 000 33, 457, 189, 000 47, 7C8, 527, 000 574, 353, 000 
1932... ; | 79, 392, 929, 000 32, 877, 809, 000 45, 922, 394, 000 592, 726, 000 
1931... a ; ; 87, 350, 101, 000 29, 027, 455, 000 57, 685, 341, 000 | 637, 305, 000 
1930... oe yest ce 91; 111, 548,000 | 31, 189,554,000 | 59, 293, 363, 000 628, 631, 000 
1929 : 92, 180, 273,000 | 32, 647,659,000 | 58, 965, 559, 000 567, 055, 000 
1928. | §82,793,647,000 | 32,873,906,000 | 49, 370, 206,000 | 549, 535, 000 
1927 75, 418, 306, 000 28, 474, 237, 000 | 46, 614, 831, 000 | 329, 238, 000 
1926 ow Rite _..--| 69, 352, 796, 000 | 25, 602, 696,000 | 43, 422, 070, 000 | 328, 030, 000 
1925 elec imbibe ; 61, 451,091,000 | 21, 797,874,000 | 39, 367, 118, 000 286, 099, 000 
1924 aren on _......| 54,661, 796,000 | 19, 489, 596, 000 34, 954, 601, 000 217, 599, 000 
1923 ges | 51, 228, 664,000 | 18, 939, 708, 000 32, 092, 555, 000 196, 401, 000 
1922 ‘ ; 43, 632, 457,000 | 16,875,956,000 | 26, 578, 966, 000 177, 535, 000 
1921... eS ee ‘incase 37, 180, 123, 000 | 14, 703, 013, 000 22, 311, 423, 000 | 165, 687, 000 
1920. my cake stbed 39, 404, 639,000 | 15, 760, 296,000 | 23, 488, 451, 000 | 155, 892, 000 
| 





Table D-23 shows the trend of annual kilowatt-hour production starting with 1920 and continui: 
through 1949. As may be observed in the table, the limited postwar decline in 


production rapidly 
leveloped into a very sharp upward movement far exceeding previous high levels. 


Source: Federal Power Commission. 


In general, production of electric energy, particularly that from 
steam and internal combustion, corresponds rather closely to popula- 
tion concentrations, the five leading States in 1949 being New York, 
California, Pennsylvania, Ohio, and Illinois. Those States with 
major water power resources, or water power and population con- 
centrations were the leading generators of electricity from hydro- 
electric power with Washington and California being well out in 
front. 

Table D-—24, immediately following, gives the 1949 production 
amounts by States and geographic divisions. The number of kilowatt- 
hours produc ed in each State by the use of hydro, steam, or internal- 
combustion prime movers is also shown. The five — States in 
order of their 1949 production rank were New York, California, 
Pennsylvania, Ohio, and Illinois. The leading hydro State was 
Washington with California second, while New York and Pennsyl- 
vania in order were the first and second States in terms of steam- 
electric production. 
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TasLe D-24.—Production of electric energy by States and type of prime mover, 
1949, with comparative 1948 data 


{Thousands of kilowatt-hours] 


Total Hydro } Steam mare sete. 
Division and State ; : | 


1949 1948 1949 1948 | 1949 | 1948 | 1949 } 1948 


United States _|291, 099, 543 282, 698, 214/89, 748, 246 82, 469, 742/197, 878, 185/196, 928, 034/3, 473, 112/3, 300, 438 








New England 14, 275,119 14,340, 799| 3, 218, 431| 3,025, 802) 10,936, 301| 11, 217,541; 120, 
Middle Atlantic 56, 932 
East North Cen- 


07| 97,456 
537| 57, 432, 338) 9, 037, 631) 9, 063,847) 47, 786, 109) 48, 270, 098) 108,797} 98, 393 

















tral 66, 253, 043) 65, 141, 392) 2, 747,552) 2,498, 138; 62, 876, 754) 62,040,895) 628,737! 602,359 
West North Cen- 

tral 17, 486, 390) 16, 250, 127) 2, 833, 272) 2,311,459) 13, 184,833) 12, 633, 536/1, 468, 285)1, 305, 132 
South Atlantic 36, 972, 827; 36, 088, 537/11, 043, 559) 9, 326,111) 25, 677,977) 26,535,865; 251,291) 226, 561 
East South Cen- 

tral 21, 823, 891! 21, 242, 351/16, 096, 746 13,011,447) 5, 690, 264) 8, 198, 334 36, 881 32, 570 
West South Cen- | 

tral 19, 429, 028) 17,793,394) 1,349,516) 1,022,444) 17,523, 327) 16,161,961) 556,185) 608, 989 
Mountain 15, 443, 778! 14, 807, 916/12, 012, 218/11, 660,802) 3 162,622) 2,856,439, 268,938) 290, 675 
Pacific 42, 482, 930) 39, 601, 360 31, 409, 321/30, 549, 692; 11,039,908) 9, 013, 365 33, 701 38, 303 
New England: a a r . 

Maine 1, 502,786! 1, 476, 1,091,408 984, 792 368, 292 460,687! 43,086) 31,007 

New Hampshire 1,085, 593! 1,059, 88: 708, 996 654, 354 369, 878 6,719 8, 535 

Vermont 661. 004 7 7 65 580, 204 16, 731 18, 998 20), 65€ 

Massachusetts 5, 641,574) 5, § 531, 345| 5,039,123) 5, 43,632! 29, 675 

Rhode Island 1,570,705! 1,36: 8,921! 1,564,649! 1,354, 480 325 

Connecticut 3, 813, 367} 3, 266, 186| 3,577,718! 3, 556, 7, 382 7, 258 
Middle Atlantic | et 

New York 26, 880,310) 27, 164, 289) 7,308, 388! 7, 206, 162) 19, 499, 510) 19,894,150) 72,412) 63,977 

New Jersey 8,850,012) 8,357,041 25, 349 31,191} 8,815,966) 8,317,214 8, 697) 8, 636 

Pennsylvania 21, 202, 215} 21,911, 008) 1, 703,894 1, 826, 494) 19, 470, 633) 20, 058, 734 27, 688 25, 780 
East North Cen- | | 

tral: | | 

Ohio 19, 142, 508} 19, 214, 875 27,272) 27, 729, 19, 059, 264) 19,134,851] 55,972) 52, 295 

Indiana 8, 932, 5 136, 597 115,041 8, 724,943! 8,573,529) 70,977 78, 705 

Illinois 18, 653, 5$ 7$ 194, 361 182, 213! 18, 362, 434) 18, 003, 641 96, 798 87, 825 

Michigan 13, 198, 226) 12,756,777) 1,369, 281) 1,317, 595| 11, 549,390) 11,193,220) 279,555) 245, 962 

Wisconsin 6, 326, 6, 128, 786, 1, 020, 041 855,560! 5,180,723) 5,135,654) 125,435) 137, 572 
West North Cen- } 

tral 

Minnesota 4,084,972) 3, 430 685, 593 630, 301| 3,170,894) 3,106,705) 228,485) 211,424 

Iowa 4,014,834) 3,592,136) 747,588) 661,567) 2,791,623) 2,547,814; 475,623) 382,755 

Missouri 3, 538, 227; 3, , §23 766, 046 458, 542| 2,557,047) 2,564,029) 215,134) 202,952 

North Dakota 565, 329 , 402 | 498, 009! 450,844, 67,320) 48,558 

South Dakota 458, 766 454 11, 080 16, 293 338, 370 304, 437, 109,316) 105,724 


Nebraska 
Kansas 

South Atlantic: 
Delaware 
Maryland 
District of Co- 


, 850, 720 
, 973, 542 


643) 600,780; 526, 257| 1, 107, 648) 
539 22, 185 18,499; 2,721, 242 


j 


34, 579 7, 325 97,200; 8,278) 7 
5, 008, 678| 1, 309, 279 1, 375, 709 3, 238, 356) , 610,079) 25,184) 22, 890 


,087, 419} 142,292) 133, 967 
2g8| 230,115) 219, 752 


| 


ne 





Ne 
on 
~ 
Nn 


ne 





3 
| 
_lumbia 2, 082,873! 2,374, 401] 2, 917) 5,013] 2,079,956! 2, 369, 388} Log Seto, 
Virginia 4,780, 203} 4,313,355} 858,731/ 708,636] 3,879,237) 3,571,898} 42,235) 32, 821 
West Virginia 6, 071, 622) 6,504,687} 507,216) 462,774) 5,563,147} 6,039,239} 1,259) 2,674 
North Carolina 7, 627,550) 7,061,475] 3, 601, 604) 2,711,505! 3,987,553] 4,317,096) 38,393) 32,874 
South Carolina 3, 321,899) 3,175,383! 2,975,313) 2,552,979} 343,749 609,599) 2,837) 12,805 
Georgia 4,341,654) 3, 882,778) 1,745, 886) 1,450,079) 2, 589, 685) 428, 404 6, 083} 4, 295 
4 


Florida 


oo bo 


: 158, 604| 3,733,201} ' 42,613] ' 59,416| 3,988,969] 3,562,863} 127,022) 110, 922 
East South Cen- | | 


| 
tral | | | | | | | 
Kentucky -- 5,182} 3,961, 260| 1, 754, 856] 1,471,873] 1,829,071) 2,481,791] 11,255) = 7, 596 
lennessee 2, 675| 8,416, 841| 7,459, 922| 5,774,102| 1,247,064] 2,637,778} 5,689) 4, 961 
Alabama__ 519| 8, 289, 108] 6, 881, 968) 5, 765,472} 1,824,101) 2, 523, 268) 450 368 
Mississippi od 555, a 19,487} 19, 645 


,» 515 575, 142 | 
| 


we 





West South Cen- | 














tral: | | | | | 
Arkansas | 1,325,529) 1,027,581] 345,380 253,677} 925, 500] 722,425) 54,649 51, 479 
Louisiana ? 4, 627, 204) 4,408,804) __ | | 4, 492, 815| 4, 265,325) 134,389} 143,479 
Oklahoma 2, 810, 299) 2,660,518! 388,659] 271,976! 2,292,400] 2, 262, 563! 129,240) 125, 979 
vn ta 10, 665, 996) 9, 696, 491 615,477| 496,791) 9,812,612) 8,911,648) 237,907) 288, 052 
Mountain | 
Montana 2,915,361) 2, 869,825, 2, 888,040! 2, 843, 056 25, 968 24, 891) 1, 353 1, 878 
Idaho 1, 840, 226; 1, 622, 107) 1, 836, 405) 1, 618, 299 3, 808 
: W yoming 506, 207 388,656) 326,433 279, 965 170, 052 13, 38 
; Colorad 1, 630,959) 1, 592. 067) , 572 365,305) 1,244,878) 1, 55, 91 
New Mexico 910, 885 845, 696 89, 080! 80, 619 778, 265 44, 21 
Arizona 3, 434,179) 3, 282, 118/ 2, 603,015) 2, 529, 798 717, 719 130, 072 
Utah 614, 598 600, 208 633| 344, 367 225, 740 33, 558 
: Nevada 3, 591, 363) 3, 607, 239) 3, 582,040! 3, 599, 393 } 7, St 
acific 
Washington 15, 079, 298 13, 881, 239'14, 753, 477 13, 609, 304 321, 383 267, 585 4, 438 4, 35 
Ore gon 5, 291,441) 5,433,228 4,955, 067) 5, 126, 377 330, 849 303, 677 5, 525 3, 174 
California -| 22,112,191) 20, 286, 893 11, 700, 77711, 814,011) 10, 387,676) 8, 442, 103 23, 738 30, 779 





Source: Federal Power Commission. 
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Generating capacity has had a very rapid increase since the plateau 
of the 1930’s, standing at slightly more than 63,000,000 kilowatts in 
1949 as compared with less than 1,000,000 kilowatts 50 years earlier 
and less than 13,000,000 in 1920. Hydro, since 1920, has expanded a 
little more than four fold, steam generation nearly fivefold, and internal 
combustion more than eighteenfold. 

Electric utility generating plants had installed capacity totaling 
63,100,334 kilowatts at the end of 1949. The 1949 annual net in- 
crease Of 6,540,496 kilowatts, or 11.6 percent, over 1948 represents the 
largest annual net capacity addition of the industry’s construction 
experience. ‘The maximum gain in capacity prior to 1949 was made 
in 1948 with a net addition of 4,237,831 kilowatts. Of the 1949 
increase, hydro capacity accounted for 1,002,541 kilowatts about 
half of which was added in the Pacific coast region, and steam capacity 
net additions were 5,336,186 kilowatts. The net gain in internal- 
combustion-engine-driven generators amounted to 201,769 kilowatts. 
These increases, related to the corresponding 1948 installed capacity, 
are: 6.4 percent for hydro, 13.6 and 12.6 percent for steam and in- 
ternal combustion respectively. 

Table D-25 shows by years for the period starting with 1920 the 
installed capacity (name plate rating of generators) of generating 
equipment by prime mover types. 

TasBLE D-25.—Capacity of generating plants by type of prime mover, Dec. 31, 1920-49 
[Kilowatts] 











, mn . Intert l 

Year Total Hydro Steam onutbaiakizan 
1949 4 ‘ 63, 100. 334 16, 654, 171 44.640, 219 1, 805, 944 
WES ‘ 56, 559, 838 15, 65!, 630 39, 304, 083 1, 604, 175 
1947 ; 52. 322, 007 14, 970, 749 36, 034, 517 1, 316, 741 
1946. _. 50. 316, 621 14, 848, 491 34, 312. 732 1, 155, 398 
1945 7 50, 110, 928 14, 911, 617 34, 112, 603 1, 086, 708 
1044 ‘ 49, 189, 072 14, 586, 324 33, 540, 807 1, 061, 941 
1M : 3 ‘ 47, 950, 767 13, 883, 583 33, 014, 581 1, 052, 603 
42 “se , 45, 052, 950 12. 3 31. 168, 567 1, 042. 450 
4) : 42, 405, 436 1], 817, 29, 599, 285 QS8, 777 
40 a 39, 926, 881 11, 223, 729 27, 774, 957 928, 195 
1939 p 7 38, 862, 716 11, 003, 939 27. OOS, 613 850, 164 
838 ‘ 37, 492. 095 10, 657, 162 26, 066, 106 768, 827 
137 . ss 35, 620, C11 10, 175, 663 24, 762, 910 681, 438 
1936 iwtttensh 35, 081, 569 10, 037, 165 24, 441, 077 603, 327 
435 34, 435, 768 9, 398, 662 24, 470, 821 566, 285 
34 ; 34, 118.741 | 9, 344, 933 24. 253, 061 520, 747 
1933 : | 34, 586, 688 9, 333, 695 24, 759, 185 493. 808 
432 J 34. 386, 739 9, 257, 651 24, 645, 949 483, 139 
\ | 33, 698, 256 9, 090, 613 24, 161, 890 445, 753 
30 Z Z 6 | 32, 384, 363 8, 585, 164 23, 385, 522 413, 677 
1Y2y ae a > } 29, 839, 459 7, 813, 448 21, 703, 992 322, 019 
8 2 , 576 7, 702, 433 19, 789, 664 312, 479 
/27 | 25, 079, 025 6, 802, 351 18, 077, 937 198, 737 
26 } 23, 386, 194 6, 405, 462 16, 792, 031 188, 701 
125 21. 472. 077 5, 921, 965 15, 368, 252 181, 860 
4 17, 689, 743 5, 023, 872 12, 534. 567 22, 304 
23 15, 642, 537 4, 507, 020 11, 025. 811 109, 706 
-< | 14, 191, 922 4, 128, 476 9, 965, 384 8, 062 
| 13, 518, 734 3, 901, 661 9, 526 } 90. 500 
12, 713, 608 3, 703, 531 8, 919, 727 90, 350 


yuurce: Federal Power Commission. 


Figure D-8, immediately following, traces the remarkable growth 
record of electric utility installed capacity beginning with 1889 and 
continuing through 1949. 

Electric energy production of industrial establishments in 1949 
stood at approximately one-sixth the level of production of the 


electric utilities. (Figure D-9.) 
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D-26.—Capacity of generating plants by States and type of prime mover— 








Dec. 31, 1949, with comparative 1948 data 
[Kilowatts] 
Total | Hydro | Steam | a 
Division and State . i Rc Orn = | i ee ere 
1949 148 | 1949 os | 100 1948 | 1949 1948 
ree: oa on ee | 


United States _ - 


New England 
Middle Atlantic. 
East North Central 
West North Central. 
South Atlantic__...__- 
East South Central___- 
West South Central. 
Mountain-__.....- 
ye 


New England: 
= sine... 
New Hz ampshire. 
V ermont..__. 
Massachusetts__- 
Rhode Island_ 
Connecticut- 
Middle Atlantic: 
New York... 
New Jersey- 
Pennsylvania. _-. 
East North Central 
Ohio_ 
Indiana 


Illinois | ¢ 


Mic higan_...--..... | 
Wists. cS | 

West North Central: | 
Minnesota - . - 
Iowa 
M issouri 
North Dakota 
South Dakota._. 
Nebraska 
Kansas 

South Atlantic: 
Delaware 
Maryland 
District of Columbia _| 
Virginia 
West Virginia 
North Carolina 
South Carolina 
Georgia 
Florida 

East South Central: 
Kentucky 
Tennessee 
Alabama 
Mississippi 

West South Central 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Mountain: 
Montana 
Idaho 
Wyoming... 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Pacific: 
Washington 
Oregon 

California 


Source: Fe 


_|63, 100, 5346, 5 


| Pe mene des 


—| 


559, 838 16, 654, 171) 15,651, 630/44, 640, 219) 39, 304, 033! 1, 805, 944) 1, 604, 175 











2, 895, 715 




















889, 581) 3, 565, 768 931, 87 6 921, 366) 2, 595, 745 62, 290) 48, 657 
623, 832/11, 741, 837) 1, 610, 898) 1, 590, 016/10, 961, 448/10, 107,092) 51,486) 44, 729 
587, 766/12, 863,989) 763,463) 742, 303/13, 554, 957/11, 891,456) 269,346) 230, 230 
556, 295) 3,978, 250| 574,785! 563, 884| 3, 261,080) 2, 780,764! 720,430) 633, 602 
987, 628) 7, 288, 357) 2, 217, 819) 2, 221,060) 5, 629, 268} 4, 938,895; 140,541) 128, 402 
170, 946} 3, 740, 802) 2, 561, 898) 2,335, 198) 1, - 099) 1, 384, 184) 23,949) 21, 420 
004, 804) 3, 357, 570) , 420, 247 385, 247| 3, 270,775) 2,680,635) 313,782) 291, 688 
149, 784) 2, 852, 266) 2, 197,073) 2,051, 058 784, 578| 651,463) 168,133) 149, 745 
, 129, 698] 7, 170, 999 5 376, 412) 4, 841, 498) 4, 8, 299] 2,273,799} 55,987) 55, 702 
qu = ene nro ee | pen 
— 1 x enna Ai oe rw 
388, 936 374, 211 264, 762 253, 647; 100,000 102,000} 24,174) 18, 564 
383, 741 350, 115 246,235; 247,805 133, 250) 97, 930) 4, 256 4, 380 
190,949) 189, 504 166, 362 165, 697 14, 750) 14, 750) 9, 837 9, 147 
1, 599, 724) 1, 440, 617 164,247; 164, 247) 1,416,775) 1, 265, 1 125} 18,702) 11,242 
362,421; 322, 421 3, 250 3,250) 358,950) 318, 950} 221) 221 
963,810) 888,810 86,720; 86, 720) 871, 990) 796, eens 5, 100) 5, 100 
5, 996, 917) 5, 762,423) 1, 163, 047| 1, 161, 245) 4, 796, 695) 4, 571, 175 37, 175) 80, 003 
2, 041, 582) 1, 880, 207 6, 350) 7, 270} 2, 032, 050} 1, 869, 635) 3, 182) 3, 302 
4, 585, 333) 4,099,207) 441,501) 421, 501| 4, 132, 703) 3, 666, 282) 11, 129] 11, 424 
| | 
, 219, 796! 3, 549, 759 11, 5% 525) 11, 525) 4, 181, 943) 3,513,117) 26,328) 25,117 
1, 934, 194) 1, 680, 899 36, 944 35, 444) 1, 864, 630) 1, 619, 680 32, 620 25, 77! 
3, 893, 920! 3, 581, 519] 48, 629 49, 414| 3, 798, 759) 3,494,284) 46,532) 37,821 
2, 916, 161) 2,621, 141| 386,330] 367, 041) 2, 420, 725) 2, 158, 225) 109,106} 95, 875 
1, 623, 695| 1, 430, mt 280, 035 278, 879) 1, 288, 900) 1, 106,150} 54,760) 45, 642 
} 
, 045, 318 876, 577 137,857} 126, 053} 779, 579 633, 304) 127, 882) 117, 220 
1,049,893) 895,319) 135,316 135,486) 709, 749 594, 203] 204,828) 165, 630 
895, 386 853, 499 150, 573) 150, 525) 646,165 611, 265 98, 648) 91, 709 
72,887| 138,651). ...----| 137,315 100,315 35, 572| 29, 336 
155,825 140,175) 3, wi) 3,425, 92,612) 80,112} 59,792} 56, 638 
527, 526 455, 315 141, 233} 141,778} 305,910 240,835) 80,383) 72,702 
709, 460) 618, 714) 6, 385) 6,617} 589, 750 511, 730) 113, _ 100, 367 
27, 868 28, 108)... ae 23, 150) 23, 150) 4, 718) 4, 958 
1, 025, 464; 1, 009, 789 271, 325) "971, 325} 741, 525| 726, 525| 12,614) 11,939 
508, 000 508, 000) 3, 000! 3, 000) 505, 000 505, 000) - eons 
1,065,427; 861,271} 182,246] 181,994] 859,504) 658,255) 23, 677| 21, 022 
1,130,789) 955,905! 100,880) 100,940) 1,025,010) 850, 010) 4, 899) 4, 955 
1, 626, 308] 1, 485,943) 658,860} 657,570} 944,621] 809,721} 22,827) 18, 652 
823, 702 823, 203 650, 675 650, 676 167, 430 167, 430} 5, 507 5, 097 
882,186) 845,816) 338, 172| 342,892) 540,950) 499, 150 3, 064! 3,77 
897, 884 770, 322 12, 661) 12, 663 822, 078 699, = 63, 145 58, 005 
779, 134 721,572) 270, 860 270, 860 503, 001 447, 876 5, 273 2, 836 
1, 609, 738; 1,494,096) 1,187,075) 1,072,375) 419, 450 419, 450) 3, 213) 2, 271 
1, 581, 763) 1, 304, 363) 1,103,963) 991,963 475, 340) 399, 090) 2, 460) 3, 310 
200, 311 I i sscieetea ines ccc 187, 308} 117, 768) 13,003) 13, 003 
| | | 
330, 559 259, 458 102, 008) 102, 008 201, 445| 132,445) 27,106) 25,005 
743, 425)  699,377|__. ere a a 682,700} 647, 820) 60, 725| 51, 557 
610, 143 588, 905) 73, 624} 73, 624 470, 570} 453,070) 65, 949! 62, 211 
2, 320, 677; 1,809,830) 244,615) 209, 615) 1,916,060) 1,447,300) 160,002) 152,915 
| | | 
448,771) 389, 361 432, 638| 373, 138) 11, 968 11, 968) 4, 165) 4, 255 
380,599! 297,230) 375,615) 202, 246) 400} 400) 4, 584) 4, 584 
115,227; 104,172 55, 085 54, 520 50, 820 40, 560} 9, 322) 9, 092 
406, 661 380, 909 87, 785) 86, 585; 200,648) 271,848) 28,228) 22,476 
261, 238) 200,013 24, 990} 25,090} 203, 642! 143, 262! 32,606) 31, 661 
758,818) 708,855) 540,540) 540,759) 158,350) 114,675) 59,928) 53, 421 
2,798 178, 804 94, 145) 92, 445) 68, 750) 68,750) 19, 903) 7, 609 
595, 672| 592,922) | 586,275) 586, 275).....-...-|.-.---.---] 9,397] 6, 647 
| 
2, 441, 838) 2,076,944) 2, 240, 576) 1, 872, 736) 197,820) 200, 820) 3, 442 3, 3&8 
913, 603 910, 201 717, 679 712,527) 188,310) 190,310 7,614 7, 364 
4,774, 257! 4,183,854) 2, 418, 157) 2, 256, 235) 2,311,169) 1,882,669) 44,931 44, 950 


“<dJeral Power Commission, 


perme oe 


REARS PT ER IIE 


6s eer SRR PE SE 


' 
| 
' 
: 





194 
194 
194 
194 
194 
194 


14 
104 
14 
193 





0) 


07 
5 


36 
71 
310 
03 


w5 
557 
211 
15 
255 
S84 
92 
476 
61 
421 
B09 
647 





on et mere 


oR Ro ee = 


ENERGY. RESOURCES 101 


TaBLE D-27.—Production of electric energy and installed generating capacity—in- 
dustrial establishments and total electric utility and industrial, 1939-49 
INDUSTRIAL! 


Production (thousands of kilowatt-hours) Capacity (kilowatts Dec. 31 






Year Internal Internal 
Total | Hydro | Steam combus- | Total Hydro Steam com bus- 
tion tion 
49 53, 966, 841 5, 024, 748 48. 942, 093 v | 13,469, 738 1, 008, 248 11, 831, 460 630, 030 
1948.__| 54,110,351) 4, 522, 482 49, 587, 869 13, 054, 872 983,410! 11,446,694 624, 768 
1947 51, 661, 409 4, 640, 700 47, 020, 709 12, 829, 067 985, 443 11, 207, 236 636, 388 
1045 46, 430, 941 4, 744, 288 41, 686, 653 12, 748, 979 979, 841} 11, 128, 942 640, 196 
1945. _. 48, 768, 613 4, 776, 767; 41, 273, 202 2, 718, 644 12, 756, 886 980, 101 11, 135, 451 641, 334 
1944 | 51,335, 847) 4,959, 379| 43, 336, 876 3,039, 592) 12, 876, 664 1,109,959; 11,096, O87 670, 618 
043... 49, 781, 366) 5, 445, 430) 41, 571,029 2, 764, 907; 12, 588, 603 1, 107 10, 825, 525 655, 551 
1942...| 47,166, 886]_______. Es oe EI ee baie SM a 2 
1941... I i a ee 11, 589, 800)....... e 
1940...| 38, Se ee nt 





1939...| 33, ko Si a) eee eee Se 7G, AO ok. cin cbse chase 


ELECTRIC UTILITY AND INDUSTRIAL 








1949___| 345, 066, 384) 94, 772, 994 250, 293, 390 | 76,570,072} 17,662,419} 56,471,679) 2, 
1948 336, 808, 565) 86, 992, 224 249, 816, 341 69, 614,710! 16,635,040) 50,750,727) 2, : 
1947___| 307, 400, 393) 83, 066, 192 224, 334, 201 65, 151,074 5, 956, 192| 47, 241, 753) 1,5 
1946__.| 269, 608,724| 83, 150, 261} 186, 458, 463 63,065,600! 15,828,332) 45, 441,674) 1, 
1945__.| 271, 254, 896} 84, 747,079| 181, 708, 470 4, 799,347; 62,867,814) 15,891,718) 45, 248,054) 1, 
1944. __| 279, 524,691] 78, 904, 563| 195, 664, 371 4, 955, 757| 62,065,736) 15, 696,283) 44, 636, 894) 1, 
1943... 267, 540,197) 79,077,653) 183, 951, 624 4, 510, 920 539, 370} 14,991,110) 43, 840, 106) 1, 


1942__.| 233, 146, 362| 














Vit, PE se ee eg ee ee 2 : 
ie I i i si ed alieietidbiice 
Petras FRE IU ee ase arc as dE acteenaheanton okecn wena meal EE teksts da nainnen 

| 


_' Series which started with 1939 data shows information summarized from annual reports through 1945. 
Totals for 1946 through 1949 based on monthly reports. Details by type of prime mover first available 
for 1943, 


Source: Federal Power Commission, 
2. Exports AND Imports 


Inasmuch as the United States is one of the world’s major coal 
producers, it would be surprising if imports of coal were of any par- 
ticular significance—the total in recent years has been one-third of a 
million tons or less. 


TasLeE E-1.—Bituminous coal! imported for consumption in the United States 


’ 
1947-49, by countries and customs districts, in net tons 


Country 1947 1948 1949 Customs district 1947 1948 1949 
North America: Alaska 7,372; 5,755) 7,535 
Canada 288, 394 289, 839 311, 801, Chicago 6 6 
Mexico 114; 1,148 165) Dakota 758 868 1,438 
South America: Colombia 6 Duluth and Superior 7 42 186 
Europe: Florida 60 
Greece 13, Galveston 1, 193 
Italy 6 Hawaii 64 &, 831 
Netherlands 130 Laredo 114 165 
Poland and Danzig 1, 120 Maine and New Hampshire_| 45, 418 112, 269 137, 033 
United Kingdom 349 350| 2,995) Massachusetts 193 
Africa: Union of South Michigan __- S64 148 538 
A frica_. 28 Mobile 2, 995 
- - —| Montana and Idaho 213, 313 153, 777 143, 926 
Total ... 290, 141/291, 337 314,980) New Orleans 200 : 
New York 1, 927 144 
Rochester 55 
St. Lawrence 77; @ 
Vermont 2,099 1,403 115 
Washington 18,069) 15,434) 12, 068 
Total 290, 141, 291, 337314, 980 


neludes slack, culm, and lignite. 
Less than 1 ton, 


irce: U, 8S. Department of Commerce. 











102 ENERGY RESOURCES 





Exports are another matter—Canada is regularly a good customer, 
taking 25,000,000 tons or more in some years. Western Europe, 
normally a large producer and previously a large exporter, required 
and obtained large amounts from the United States in the immediate 
postwar period, amounting to a maximum in 1947 of 36,703,000 tons. 


TaBLe E-2.—Erxports of bituminous coal, by country groups, 1945-49, in thousands 
of net tons 


“‘Overseas”’ (all other countries) 


| | | 





& | | 
‘enade | ». | Newfound-| | 
Year ae a. | land, Miq- | | | Grand 
Mexico | Central | p29, | gouth | | ‘Total | total 
America!) Bermuda, | giiorica| Europe) Asia | Africa | Oceania) “‘over- | 
Greenland, | | | seas’ 
and Ice- | | | 
land | } | 
| } } | 
| ' | 
1945__ } 21, 589 | 295 191 | 1,080} 3,924 @) | 873 | 4{| 6,072 27, 956 
1946 | 21, 882 | 253 | 160 | 1,723 | 16,065 201 | 878 | 7 | 19,064} 41,199 
1947_. | 25, 849 | 369 | 404 | 2,866 336, 703 } 311 | 2,057 108 | 3 42,449 | 3 68, 667 
1048_.....| 25,845 | 214 | 159 | 1,867 |#16,003 | 765 | 961 | 26 | 419,871 | 4 45, 930 
1949......] 15, 984 | 140 | 122 | 819 | 8,682; 1,395) 612) 88 | 11,718 | 27,842 
| ' 


' | 


1 Includes Bahmas and Panama. 
2 Less than 1,000 net tons 


3 Excludes 102,179 tons ($1,010, 820) exported to Austria as a part of the Army civilian supply program, 
4 Revised figure. 


Source: U. 8. Department of Commerce. 


Total United States exports in that year reached the abnormal figure 
of 68,667,000 tons, more than 10 percent of our production. France 
and Italy were prominent customers during the abnormal postwar 
reconstruction period, the former taking more than 12,000,000 tons. 
Most of the export, to Canada or to Europe, came from the Appa- 
alchian field. Shipments to noncontiguous territories of the United 
States were small. 


TABLE E-3.—Bituminous coal exported from the United States, 1947-49, by 
jdm : 2 
countries, in net tons ! 


| | 


Country | 1947 1948 1949 
North America i | 
Bermuda 14, 567 | 3, 508 731 
Canada | 25, 848, 117 | 25, 842, 797 15, 982, 038 
Central America | | 
British Honduras | 30 | 4 45 
Canal Zone ; 34, 342 | 22, 207 9, 051 
Costa Rica 50 3, 177 42 
E] Salvador or | 128 | 86 176 
Guatemala : i 257 230 140 
Honduras ‘ 302 293 276 
Nicaragua DT Se een nee otaivinsliadiie 
Panama, Republic of 35 45 | 20 
Greenland ee | 4, 493 a 
Iceland -- ; 57,627 |.. i 
Mexico 694 1, 593 1,617 
Miquelon and St. Pierre Jad | 4, 864 | 500 4, 607 
Newfoundland and Laborador } 321, 553 154, 932 115, 797 
West Indies 
British 
Barbados ‘ 2, 574 1, 225 _ 
Jamaica . 89, 339 48, 890 32, 465 
Leeward and Windward ss 14, 800 a as Is ate 7 
Trinidad and Tobago 100, 797 57, 675 33, 502 
Other British 491 Sea oinaee 
Cuba 98, 277 76, 471 55, 907 
Dominican Republic 7, 309 625 106 


See footnotes at end of table, p. 103. 
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-- 1947 L9. by 
countries, in net tons '—Continued 
) Country 1947 1948 1949 
West Indies—Continued 
French 0, 448 1,910 9, 330 
; Haiti 9 1 15 
Netherlands Antilles 374 2, 004 137 
Total North America 26, 621, 478 26, 218, 192 16, 246, 092 
South America 
Argentina 1, 113, 734 $26, 750 30, 625 
Bolivia 320 ] 15, 288 
Brazil 1, 468, 312 959, 323 681, 838 
Chile : 163, 693 27, 634 29, 472 
t Surinam 2, 75 2, 510 
i Uruguay 117 48, 70) 58, 628 
: Other South America 276 32) 
i Total South America 2, 866, 273 867, 074 818, 682 
' 
6 | Europe 
9 | Austria 8, 447 
7 | Belgium and Luxemburg 630, 604 
0 i Denmark 2, 098 
2 ' Finland 6, 27 
i France 8, 459, 268 ( 6 
- E Germany 70, 777 
' Gibraltar 
Greece 62, 83 
‘ Ireland s 
Italy 4, 6% 5 912, 139 
Netherlands > 770, 761 510. 961 
Norway 738, 73 
Portugal 846, 901 257, 23 184, 27 
Sweden 2, 074, 092 $37 2 
e i Switzerland 683, 400 420, 621 LSE 
United Kingdom 675, 04 
e Other Europe 6, 966 1) 11 11, 22¢ 
r Total Europe 2 36, 703. 219 16. 002. 771 S 681. 784 
a 
Asia 
China 4, 234 10, O78 40). 002 
French Indochina 2, 520 
d Hong Kong 92, 2 
India If 2, 37 
Japan GRR T7¢ 1 355.102 
Indonesia 95, 417 
l Malaya 99, 519 
Palestine and Israel 136 
Syria 13, 667 
Other Asia 2 134 
Total Asia_..... 311, 029 765, 164 1, 395 4 
Africa: 
- Algeria 1 6, 686 265, 57¢ 
31 Belgian Congo 
38 British West Africa 
: Canary Islands 2, O82 
4 : Cape Verde Islands 
ol Egypt 27 506 
26 French Cameroon 17, 206 22, 740 
0 French Equatorial Africa 0, 827 46, 517 
- French West Africa 244, 643 132, 668 84, 59 
m0 Libya 27, 083 
on Madagascar 10, 918 273 
” Maderia Islands 21, 491 
Morocco, French 92, 020 169. 551 127. 753 
‘ Spanish Africa. 114,3 22, 481 
he Tunisia 14 9, 291 
- Other Africa 93 10, 72: 
Total Africa. . 2, 057, 411 960, 74¢ 611, 751 
Oceania 107, 553 26, 192 RR. 633 
165 Grand total 2 68, 666, 963 45, 930, 133 27, 842, 056 
02 f ieeaiia ae ‘ . 
07 Amounts stated do not include fuel or bunker coal loaded on vessels engaged in foreign trade, which 
106 ' gregated 1,689,328 tons in 1947, 1,057,118 tons in 1948, and 874,029 tons in 1949 
P * Exclusive of 102,179 tons exported to Austria as a part of the Army Civilian Supply Program 
’ Revised figure. 
Souree: U.S. Department of Commerce. 
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TABLE E-4. 


ENERGY RESOURCES 


customs districts, in net tons 


Customs district 


North Atlantic 
Maine and New Hampshire 
Massachusetts 
New York 
Philadelphia 

South Atlantic 
Georgia 
Maryland 
South Carolina 
Virginia 

Gulf coast 
Florida 
Galveston 
Mobile 
New Orleans 
Sabine 

Mexican border 
Arizona... 

El Paso 
Laredo 

Pacific coast 
Los Angeles... .. 
Oregon 
San Diego. - 
San Francisco 
Washington 

Northern border: 
Buffalo - - 
Chicago-.... 
Dakota 
Duluth and Superior 
Michigan 
Montana and Idaho- - - 
Ohio 
Rochester 
St. Lawrence 
Vermont-. 
Wisconsin 

Miscellaneous: 
Alaska 
Color ido 
Hawaii 
Indiana 
Minnesota 
Pittsburgh 
Puerto Rico 


Total. 


1 Revised figure 
2 Includes 192,905 tons in 1947, 434,070 tons 


vessels operated by the United States Army or Navy 


1947 


ne 


10, 


es] 


to 


3, 
11, 
3, 
3, 


2 68, 


57, 408 
61 


, 382, 037 
, 740, 855 


10, 708 
871, 709 


, 825, 197 
, 146, O83 


, 015, 102 


463, 494 


, 427, 881 


315, 944 
731, 418 


27: 
45 


5 
27 


t 


42, 522 
379, 239 
83 

20 

301, 035 


, 48, 629 
, 505, 335 


23, 392 
385, 036 
046, 644 

4, 431 
619, 905 
829, 918 
677, 266 

4, 106 

193 
204 

3, 037 

3, 282 

11, 210 


325 


666, 963 


Bituminous coal exported from the United States, 


1948 


5, 586 


23, 788 
453, 540 


"3, 471, 674 
768, 520 
1 13, 827, 771 


330, 455 


617, 042 
7, 968 


273 


1,138 


100 
10, 982 
125 
69 
134, 461 


1, 103, 124 
1, 633, 134 
36, 373 
340, 995 

3, 127, 640 
723 

13, 314, 027 
3, 465, 712 
2, 815, 519 
5, 041 


283 


12 45, 930, 133 


1947-49, by 


6, 276 
68 

7, 196 
32, 150 


560 

1, 336, 249 
54, 450 

10, 061, 387 


3, 501 


26, 388 
1, 569 


265 


1,317 


10 
115 


37, 929 


744, 288 
711, 818 
50, 210 
204, 062 
2, 245, 509 
1, 284 

8, 763, 909 
1, 798, 570 
1, 473, 762 
1 575 
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2 27, 842, 056 


in 1948, and 277,555 tons in 1949, representing shipments on 


as a part of the Army Civilian Supply Program, 


Source: U. S. Department of Commerce. 


TABLE E-5. 


1947 
Territory mnmmenenonaiten 
Net tons 
Alaska ! 6, 860 | 
Hawaii 365 | 
Puerto Rico 9, 148 
Virgin Islands 44, 514 


1 Includes shipments of anthracite. 
2 Beginning Apr. 1, 1948, no data available. 


Source: U. S. Department of Commerce. 





1948 


Excludes 102,179 tons exported to Austria in 1947 


Shipments of bituminous coal to noncontiguous Territories, 1947-49 


1949 


Value 








Value Net tons Value Net tons | 
i ; 
$112, (2) (2) (2) 
10, (2) } (?) (2) 
78, 593 | 1, 500 $15, 607 | 4, 999 $48, 366 
334, 149 25, 799 264, 564 20, 601 196, 211 
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68 
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| 50 


560 
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150 


501 


388 
569 


265 


317 


10 
115 


929 


285 
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210 
062 
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909 
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Of the rather substantial anthracite exports from Pennsylvania 
just after the war, more than half went to Canada, most of the 
remainder to Western Kurope. 
almost wholly from Canada to contiguous areas in the Mountain 


States. 


Taste E-6.—Anthracite exported from the United States, 1947 


Country 


rth America 
Bermuda 
Can ida 4, 
Mexico 
Newfoundland 
and Labrador 
West Indies 
British 
Cuba 
Other North 
America 
South America 
Argentina 
Bolivia 
Prazil 
Chile 
Surinam 
Other South 
America 
hurope: 
Belgium-Luxem- 
burg 1, 
Denmark 
France 1, 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Sweden 
Switzerland 
Other Europe 
Asia 
Chit 


<>} 


4 

Japan 

Malaya, Federa 
tion of 

Palestine anit 
lrans-Jordan 

her Asia 


1 


1 Congo 
Africa 


Total s 


t 
neludes 


n 1949 


40,820 ton 


Source: U.S 


and customs districts, in net tons 


1947 1948 
557 130 
470, 034 |4, 931,918 
&, GAS 11, 681 
7, 880 1, 675 
787 26 
23, 794 522 
40 
25, 405 
53 
901 50 
575 78 
570 
6 
367, 636 209, 400 
40, 550 
404, 785 |1, 425, 322 
9, 177 20 
157, 945 3, 386 
41, 9O7 4.839 
201, 135 
2. 464 
577, 999 
114, 851 
14 
286 18 
30, 820 
10, 044 
28 39 
100 168 
2. 448 2. 859 
10. 640 
509, 995 |6, 675,914 
s shipped on 


vessels operated by the U.S 


Department of Commerce 


1949 


3, 580, 568 
11, 852 


70 
70 


to 
on 
o 


1, 051, 313 


29, 772 
1 55, 4 58 


88, 227 


14, 725 


4, 942, 670 
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Customs district 1947 1948 
North Atlantic 

Maine and New 
Hampshire 42, 365 31, 942 
Massachusetts 38 
New York 787, 549 231, 386 
Philadelphia 2, 738, 308 | 1, 472, 406 
Rhode Island 3, 930 
| South Atlantic 
Maryland 511, 904 10, 261 
Puerto Rico 10 
South Carolina 2 
Virginia 2, 150 20 
Gulf coast 
Florida 47 6 
Galveston 5 
Mobile 70 
New Orleans 125 6 
Mexican border 
Arizona 23 47 
E] Paso 13 S 
Laredo 7 
Pacific coast 
Alaska 55 10 
San Diego 45 3 
Washington 93 16, 433 
Northern border 
Buffalo 2, 639, 285 |2, 968, 582 
Dakota 4,383 4,412 
Duluth and Su- 
perior 7, 984 
Michigan 30, 037 
Montana and 
Idaho 4, 296 
Ohio 6, 197 12, 523 
Rochester 153, 115 126, 683 
“t. Lawrence 608, 294 |1, 725, 344 
Vermont 1, 471 2, 705 
Total &, 509, O95 6,675,914 


Army or Navy in 1948 and 





Small imports of anthracite were 


by countries 


1949 
16, 94 
3 500 
1, 284, 208 
164 
62 
10 
12 
51 
17 
24 
9 
2. 257, 022 
2, 345 
11, 644 
3, 724 
14, 36 
00, 901 
1, 161, 80 
2. O28 
54,942.67( 
88,227 tons 
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TaBLE E~-7.—Anthracite imported for consumption in the United States, 1947-49, 
by countries and customs districts, in net tons 


{NoTe: In 1949 there were no imports of anthracite] 


i “F ts sa eter ran 
| | ! } 


Country 1947 | 1948 Customs district | 1947 | 1948 
Argentina 1 | Laredo | 50 Se 
Canada | 10, 293 144 | Maryland 800 
Chile 7} ...--| Montana and Idaho } 10,293 : 
Mexico 50 New York 7 | 1 
United Kingdom 800 | Washington 144 
Total .| 10,350 | 945 Total 10, 350 945 


| 


Source: U. S. Department of Commerce. 


In addition to being the world’s major producer of petroleum from 
her own resources, the United States also imports crude petroleum and 
refined products. As long ago as 1922 crude-petroleum imports 
reached 127,308,000 barrels. Together with imports of refined 
products, this amount was equal to 36 percent of total domestic crude 
production. From then on the percentage of imports shrank steadily 
to between 3-5 percent in the late 1930's. In 1942, when German 
submarines interfered with our shipping, they had fallen to only 
12,297,000 barrels. Imports picked up again right after the war, and 
they have risen steadily. In 1949 they were 154,933,000 barrels. 


Together with products imports, this amount equaied 11 percent of 


domestic crude production. The trends in imports of refined products 
have fluctuated less widely, reaching a high of 79,209,000 barrels in 
1949. Between the years 1922 to 1948, the United States was a net 
exporter of petroleum. Not until this latter year did our oil imports 
exceed those of 1922. From 1948 to 1949 crude oil imports rose by 
about 20 percent; products imports, primarily residual fuel oil, by 
almost 30 percent. 
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TABLE E-S8. 


ENERGY RESOURCES 


IMPORTS 


[Thousands of barrels} 


Imports and exports of crude petroleum and petroleum 








products 


Total 


Total 


39, 474 

2, 532 

12, 189 

12, 641 

393 

| 12, 612 
1, 030 

2, 480 

1, 552 

1, 498 


86, 401 


1948 1949 
Product ! Conti- Noncon- Conti- Noncon- 
nental tiguous Total nental tiguous 
United Terri- _ United Terri- 
States tories States tories 
Gasoline _- 302 125 427 15 
Kerosene 135 | 12 147 ; 
Distillate fuel oil 2, 546 5 2, 551 1, 720 541 
Residual fuel oil 53, 269 2, 400 55, 669 74, 555 2, 238 
Lubricants 101 101 
Wax oa As 27 
Coke 
Asphalt 1, 557 25 1, 582 1, 184 86 
Other unfinished oils 1,114 1,114 1, 750 1 
Total 59, 051 2, 567 61, 618 79, 209 2, 881 
Crude petroleum ? 129, 093 129, 093 154, 922 . 
EXPORTS 
1948 1949 
Product ! Noncon- Noncon- 
ln tiguous 1. pana tiguous 
Foreign Terri- Total Foreign Terri- 
tories tories 
Motor fuel 32, 600 | 4, 702 37, 302 33, 882 | 5, 592 
Kerosene 2, 888 | 607 3, 495 1,819 713 
Distillate fuel oil 18, 281 3,012 | 21, 283 9, 753 | 2, 436 
Residual fuel oil 9, 471 3, 540 13, 011 8, 549 | 4, 092 
Lubricants: Grease 391 5 396 | 390 | 3 
Oil 12, 852 | 144 | 12, 996 12, 427 | 185 
| Sees ae 994 i Rewisitwat 
Coke 2, 506 | 15 2, 521 2, 441 39 
Asphalt 1, 483 145 1, 628 1, 274 | 278 | 
Miscellaneous 1, 293 9 1, 302 1, 483 15 
sisi ites 82, 759 12, 179 94, 938 73, 048 | 13, 353 | 
Crude petroleum !- _ hy ae 39, 736 33, 069 |... 





? Bureau of Mines data. 





1U. 8. Department of Commerce 


1948 final data; 1949 preliminary data. 


33, 069 
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TaBLe E-9.—United States imports of petroleum and products 


[Dollar value] 





North America: 
Canada... 
Mexico 


Total. 


South America: 
Netherlands 
tilles__.. 
Colombia 
Venezuela 


| January February} March 


5, 712 


An- | 


, 536, 


, 628, 200 


Trinidad and To- | 


bago_ 
Argentina 


Total__ 


Europe 


United Kingdom 
Netherlands... 


Germany 


Switzerland -_ - 


Total. 


Middle East: 
Iraq..- 
Iran 
Kuwait 
Saudi Arabia 


State of Bahrein 


Total_. 


Asia and Africa 
India 


British Malaya__ 


Indonesia. 


Spanish Africa; 


N. 3B. 8...- 


Total_. 


World total 


50, 615) 
, 097) 


181 


| 2, 175, 792! 
1 


1949 


| April 
Boh eee” 2 ey 
} | | j 
39, 628) 38, 729) 38, 772! 
815, 735} 1, 186, 181] 1,371, 428 
855, 363) 1, 224, 910) 1, 410, 200) 
8, 927, 637| 9, 526, 269] 9, 884, 777 
1, 740, 731| 2, 768, 917] 2, 428, 168 
17, 415, 083/17, 314, 123) 19, 963, 438 


151, 953] 


20, 


May | 


5, 189 


1, 322, 698) 1, 


1, 327, 887) 1, 


8, 385, 747) 8, 


1, 805, 679) 2, 
162, 950/19, 
154, 007] 





June July August 
| | 

16, 251) 69, 898! 10, 547 
443, 905! 1, 073, 038] 1, 249, 145 
460, 156) 1, 142, 936] 1, 259, 692 
616, 694) 8, 476, 873] 8, 134, 572 
628, 429) 1, 967, 388] 2, 178, 283 
326, 418/20, 633, 905] 19, 547, 561 
452, 236 _.-| 162, 427 





135, 340, 173/28, 083, 451/29, 761, 262/32, 276, 383/30, 508, 383/31, 023, 777/31, 078. 166130, 022, 843 
—— - = = - = = - - = ~ = — —— = 
| 454 2, 060! 44 1, 260 2, 989) 2, 700} 7, 293 
-| — 
SC ciaineiw int 0a ala cotacanede | 80 
280 216 103 
aes utilities s ie | = | 
=" diel contig ca eit 
454 2, 060 524} 1,476) += 2,980} | 2,700] 7, 476 
| 505,167]... _...-| 308, 638 
a 1, 423, 335 776, 546 198, 840 iit 
‘ | 3, 629, 688) 3,378, 069) 2,720,277! 2, 728, 528) 3, 449, 182) 3, 386,354) 2,339, 716) 2, 796, 853 
| 2, 569, 921) 3, 727, 004) 1, 863, 985) 1, 623, 688) 1, 568, 124) 1, 599, 757) 1, 534, 285) 1, 021, 159 
| 103,261; 204, 756 eae 
8, 128, 111) 7, 881, 619) 4, 886, 363) 4, 556, 972) 5,017,306! 4,986, 111} 3,874, 001! 4, 126, 650 
| 375 aie * 
. | | 38 a 
| | 
r 2, 840 om 
..| 375 38 2, 


| 


__.|44, 004, 450/36, 820, 433 35, 874, 970 38, 244, 


079 36, 855, 090 


37, 473, 033 36, 100 


840 


643 35, 416, 661 
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E-9. 


TABLE 


1949 


Novem- 
ber 


septem- 


ber 


October | 





North America 
Canada 82, 897 295, 980 297, 306 
Mexico 1, 241, 406) 1, 874, 886 
Total 1, 324, 303) 2, 170, 866 
South America 
Netherlands An 
tilles 
Colombia 
Venezuela 
Trinidad and Tx 
bago 
Argentina 


, 217, 278) 41 











14 316 3, 72 
Total 14 316 3, 72 
Middle East 
if i 
Iran 
Kuwait », 882 , 320, 192) 4, 990, 734 
Saudi Ar ia 2, 6 894,130) 1, 156, 237; 1, 
State of Bahr 
Total 385, 330) 4, 219, 322) 6,146,971) 4 


India 7, 008 


Total 7, OF 7, 0O8 


21, 432/46, 162, 374/43, 328, 783 48 


1, 953, 799) 2, 5t 


1, 656, 493) 2, 281, 





Decem- 
ber 


SSO 


384 

96, 264 
, 842 

», TOS 

, 483 
45 

5496, 338 
7, 401 

7, 401 
182, 724 
O81, 529 
264, 253 
, OF 

3, O75 
167, 331 





RESOURCES 


United States imports of petroleum and products—Continued 


1950 


Total January |February} March 


1, 260, 692 33, 834 21, 821 30, 94 
16, 001, 396) 2,116, 238) 2,115, 002) 2, 522, sx 


17, 262, O88} 2, 150, 072) 2, 136, 823) 2, 553, &2¢ 


117, 640, 069/13, 
27, 858, 704) 3, 27 


250, 329, 343/29, 


, 795, 560)13, 801, 436 
2, 771, 418) 3, 744, 249 
, 631, 338) 26, 401, 378 





2, 251, 169 729, 171 477, 936 165, 074 


308, O79, 285/46, 601, 846/31, 676, 252/44, 112. 1 


32, 917 7, 788 193 2, 856 
141 
80 
AO9 
33, 596 7, 138 634 2, BAG 
813. 805 
2, 398,721] 186, 241 


38, 810,012) 3, 156, 482) 3, 164, 259 
19, 142, 454] 2, 229, 982) 1, 026, 588 
308, O17 


2, 330, 25 
2, O11, 945 


61, 473, 009) 5, 572,705) 4, 190,847) 4,342, 198 


7, OOS 
1] O78 
2 840 
21, 301 


476, 869, 279) 54, 332, 411/38, 004, 556/51, 011, O17 


$477, 706, 421 
476, S69, 2 


837, 142 











194/ 
104) 


1919 
1933 
1942 
1946 
1950 
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TABLE E-10. 


Crude petroleum 


RESOURCES 


111 


~Petroleum imports into continental United States—Crude and products 


Refined products 









































} . 
rel Year Total Average Percent of Total Average Percent of 
‘ : Sas total petro- ; . total petro- 
(thousand daily lle (thousand daily sateen tn 
barrels barrels eum im- barrels barrels eum im- 
ports ports 
n, O4 eae a 
2, SAI 
19 52, 822 144, 700 97.5 1, 376 3, 800 2.5 
2 ? 106, 290, 100 97.6 2, 647 7, 200 2.8 
eee 2 125, 343, 500 97.3 3, 428 9, 400 2.7 
122 127, 348, 800 93.6 8 665 23, 700 6.4 
123 82, 224, 700 82.3 17, 638 48, 300 17.7 
1,4 24 77, 775 212, 500 82, 2 16, 806 45, 900 17.8 
492 25 61, 169, 400 79.1 16, 376 14. 900 20.9 
1. 378 ( 60 165, 400 74.3 20, 938 57, 400 25.7 
27 5S, 159, 900 81.4 13. 353 36, 600 18.6 
50) 28 79 218, 000 87.1 11, 790 32, 200 12.9 
129 78, 216 ,200 72.6 29, 777 81, 600 27.4 
3 62, 170, 200 58. 8 43, 489 119, 200 41.2 
9 31 47 129, 500 4.9 38, 837 106, 400 45.1 
I32 44 122, 100 60.0 81. 400 20.0 
P } ol, 87, 400 70.3 37, 000 29.7 
2. RAE 34 35, 55S 97, 400 70.4 40. DO 20.6 
} 32, 239 88, 300 61.3 55, 900 38. 7 
B6 $2, 327 8S, 300 56. 6 67, 700 43.4 
] 27, 484 75, 300 48.1 81, 300 51.9 
Ss 26, 412 72, 400 48.6 76, 400 1.4 
2, BAC 1939 33, 095 90, 700 56. O 71, 100 44.0 
J 40 42 662 116, 600 50.9 112, 204 40. 1 
M41 50, 606 138, 700 52.1 127, 500 47.9 
142 12, 297 33, TOO 34. 2 64, 800 65.8 
1943 13, 833 37, 900 21.8 76 135, 800 78.2 
30, 25 1044 44, 805 122, 400 18.6 47, 451 129, 700 51.4 
11, 94 1045 74, 337 203, 700 65.4 39, 278 107, 600 } 34.6 
46 86, 066 5, 800 | 62.5 51, 610 141, 400 | 37.5 
1947 97, 532 57, 200 61.2 61, 857 169, 500 38.8 
{2.198 1948 129. 093 | 352, 700 68.6 59, 051 161, 340 41.4 
1949 154, 922 $24, 400 66. 1 79, 209 217, 000 33.9 
0: January-July 100, 176 72, 530 58.0 72, 507 342, 000 | 42.0 
Averages by specified periods 
1919-32 76, 058 208, 200 80. 7 18, 209 49, 900 | 19.3 
1933-41 34, 697 95, 000 56. 1 27, 197 74, 400 43.9 
1942-45 36, 318 99, 400 47.6 30, 904 109, 500 52.4 
Li, 1946-49 116, 903 320, 282 65.0 62, 932 72, 584 } 35.0 
1950: January-July 100, 176 472, 530 58.0 | 72, 507 342, 000 42.0 
“(K. 4 Source: Oil and Gas Division. 
SOU. 
837, 142 lasL—E E-11.—United States oil imports and exports (excluding United States 
military) 
[Barrels per day] 
Imports Exports 
Year —— —— ——_——---——— 
Crude Products Total Crude Products | Total 
5 72, 400 76, 400 148, 800 211, 700 319, 100 
90, 700 71,100 161, 800 197, 500 320, 200 Fe 4 
116, 500 112, 300 298 800 140, 700 215, 800 346, 400 
138, 600 127, 500 100 91, 100 107, 100 298, 200 
5. 700 14, 800 0 #2, 700 600 520) ) 
37, 900 135, 800 § 700 113, 300 600 410, 800 
122, 400 129, 800 252, 200 93, 500 , 700 567, 300 
203, 700 107, 600 311, 300 90, 400 410. GOO 501, 300 
235, 800 141, 400 377, 200 116, 300 3, 200 419. 500 
, 200 169, 500 $36, 700 27, 000 , 600 450, 600 
92, TOO 160, 100 512, 800 108, SOO , 900 68, 700 
426, 027 213, 699 639, 726 88. 767 240, 000 8 767 
Department of the Interior, Oil and Gas Division, February 1950. 
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Until the end of the war, the bulk of imports, both crude and 
products, originated in the Western Hemisphere, primarily in Vene- 
zuela, the Netherlands Antilles, and, to a much smaller extent, in 
Mexico. Since that time, however, increasing quantities of crude 
have come from the Eastern Hemisphere, from Kuwait and Saudi 
Arabia. Unless the European market will absorb this Middle East 
oil, it will probably find its way into this country, especially now that 
the trans-Arabian pipeline has been completed, and larger quantities 
can be shipped at lower cost. 

Exports have exceeded imports in most years, except the very recent 
ones. Refined products, rather than crude comprise the bulk of the 
exports. As was the case with coal, Canada has been the best cus- 
tomer of the United States for petroleum and its products, taking a 
value of $164,754,643 in 1949. Mexico and Cuba also are commonly 
substantial importers from the United States, as is Brazil. In 1949 
the United Kingdom, France, Italy, India, and Australia were large 
importers, mostly of refined products from the United States. 


Figure E-2. 
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IMPORTS 

mm CRUDE 

mm PRODUCTS 
EXPORTS 

mm CRUDE 

@a PRODUCTS 


600 












500 


400 





THOUSANDS OF BARRELS PER DAY 


100 
































1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1946 1949 





Se 


la a a tne eaten ee 


OP 20. Bite fs 





ENERGY RESOURCES 






































































































































- 299 ‘8E6 ‘IE ae ec eo? ee aa aan came aa aa 
FOL ‘Ee EbS ‘Gs 0&8 ‘98T £92 ‘1Z £8 ‘61 |9FP ‘CT 08“ Ig leze ‘t |19F ‘€8 oe 12% % 200 ‘s |298 ‘9z love 22 
89929 619 ‘SZ £19 626 'S [FL ‘LITT |68E ‘9% 960 ‘E19 |969‘Sh9 (eet ‘SOE ‘T |002 ‘OE 292 ‘0£9 ‘I [902 ‘ZO Z18 ‘Tt |T92 ‘296 =| L8T ‘846 “T (096 ‘OFT ‘T 
L61 ‘ZF 18 ‘bt Che ‘16L‘T 699 ‘ZI | 962 ‘6% =: | 820 ‘BT |OLE ‘OFS son ‘ZI 09% ‘2% Ss [E8H LT £86 ‘69 [£78 TP SL ‘TF |106 ‘OF 192 ‘ZF 
egg ‘g FOS ‘8h Z¥6 ‘8 iZ£9 LE \LbL ‘% iz80 ‘¢ |682 ‘f £88 Z 1602 ‘T \LZ8 7% loz ‘T zee % (826 ‘ZT 
lel 090 ‘0¢ G29 ‘E 992 ‘% 666 782 ‘T |LO8 ‘% a ‘T |F89 ‘Z |180 Z |L90 “b /£99 ‘I 182 Z I FP ‘t 

‘ Li ; hie ae ‘ ‘ , 
86 ‘E9 669 ‘OF [e¢ ‘6IF PFO ‘IF lors tb = «6we'Zg =| BOB “Sz 786 ‘IZ /000 ‘Sz 1€9 ‘OT 269 ‘FZ = (SHE KE = | 990 ‘8 90026 = | SOT ‘19 

| | | } 
280 ‘61 letz 2 OL ‘9ST OF ‘IT 208 6 £29 ‘L bel ‘TT 0S2 ‘8 |986 ‘9 1096 ‘6 iZLL ‘8 090 ‘9T |£Z€ ‘OL 90L “FZ Sg ‘OT 
20629 = (29ST G8? ‘61 LLZ ‘SI $09 Eb = | 299 ‘9 896 '2Z  |801'6E = | 268 "FI 19¢e ‘SE a 99I ‘ST j€8Z ‘ST \2Z2 ‘61 
SLE ‘PES ‘T [008 ‘6E8 ‘T |26E ‘116 ‘BI |ZZ1 ‘869 ‘T |8E8 ‘E89 ‘T |19 ‘E96 ‘T |FI8 ‘G00 ‘T [629 ‘OIL ‘T iz¥0 ‘698 ‘ I (o08 ‘868 ‘I |L19 228 ‘T {60% ‘020 Z |€88 ° Szb ‘TL |800 ‘c0b ‘I O82 ‘9zb Z | 
LOG “8% IFIE ‘GZ 1208 ‘p9l |Z£0 “21 £88 ZI 229 ‘ZI Ov0 ‘SI Z0L ‘ET OBL ‘ST ILL ‘6 82 “PI OFE ‘OT 196 6 926 ‘II |009 ‘ZI 
aes | Ra Te Sons aR a Na 

By “less ° 89 ‘20% er Sk | ee re | ree Ek <fak Mies. 31 eek te Mae tow | ke 
HO KOT | pFG ‘Lez loop ‘zt aga ‘2 roo‘sz = ez ‘ot = [zez‘eoz «=| 180 ‘08% = ibe ‘2 g1z‘6t = jeg0Or~=s sec‘er §=s izeo ‘toe = gees 
096 ‘EIT LLE ‘0LT 169 ‘966 ‘T [982 ‘BSE [6E2 ‘EIZ 2416'19E |S98‘bIZ jzre ‘Le SZL ‘SET POF ‘8Z ZS ‘9% 260 ‘00I O8T “ESI EI 2 I8E ‘88% 
982 ge blo IZ Oe ‘998 LOF ‘02 [291 ‘Ol LOL 2 | T80 ‘SZ HOS ‘SS £L9 ‘Ee |OPL ‘ZF L0Z ‘8b 692 ‘IE | TO8 ‘LE 9E9 “8Z SbP FE 
LS5%'L {FEL ' Zl |bZ8 ‘226 \ZOF ‘LE |£Z0 ‘8 LEL ‘ZE |69S ‘Iz £98 ‘9 196 ‘61 164 ‘+9 926 “ET |99b ‘1g | P81 ‘46 £99 “2z OLE *L1 
188 ‘FS |9¥8 ‘6/966 “+b9 [6G ‘ZIT =| 68% ‘FL FE * ee | 166 ‘09 ZO ‘S0E = |6 8 ‘BI ELF ‘Se wI'9E |G2b'99 (996 ‘Es 868 ‘6Z L9€ 62 
G6 ‘98 | 906 ‘OE 800 “LLL Z00 “OS 88S ‘98 1S90 ‘6¢ 1961 ‘GOT O8E ‘Lb Sbl Z 718 ‘6L 198 ‘It iGZ8 ‘Es 269 ‘89 JEST “bb /£20 ‘LOT 
EST ‘O9Z lz9 10 ‘L8 [PIL ‘ISL LL9 ‘ST G92 ZI /061 ‘8 |SZb‘b0% + — | OBS “8% 10Z2 * IZ LLY ‘OL 912 ‘69T | 129 “6z S688 (600‘9¢ | 169 ‘ez 
SbF ‘61 I1e2 ‘eI SLI ‘OST 262 “9 966 | ~~~" 1818 ‘9 42911 £02 ‘LI /e8 ‘¢ 766 ‘OI [816 ‘Ze 126 ‘ST 669 8% = |S ‘6I 
£89 ‘69S = | L6P‘SET = |SSh‘9N6‘T § S06 ‘EIT |b89'70Z 069 ‘OT [61 ‘FF LT ‘29 6L9 ‘FTI [STL ‘622 HTH ‘LZ §=6BLE ‘SIT = ees ‘yor §=ZIZ‘z0z =| 986 ‘69 
£88 ‘QLL Z |9HO ‘ZIL TZ [898 ‘0LZ ‘SZ [199 ‘OOF Z (261 BHO T |TOT ‘ZZ Z [9ET ‘226 ‘T \2zb ‘OST 'Z |zOz ‘BZ Z [09z ‘Vb Z [OBI ‘9G Z jOES ‘BOF Z |988 "169 Z |O18 ‘106 ‘I | £€% ‘g9z Z 
i "| 66 ‘Z6b'‘% = =[Le9 ‘089 =| 000 “ET 'P6Z “EL | 18% ‘S OvT ‘II [ree : 9a ‘I 220 ‘OIL ‘T |016 ‘ZI |6&% ‘19 409 ‘9 Igoe ‘T 

GOS '1S9 ‘6 |IZF ‘OST 6 |Eh9 ‘FEL “BOL |Z60 ‘E99 ‘OT/SIb “S6E ET) FOR ‘16S “9T| E99 “bOZ “ST L90 ‘819 “61/609 ‘726 “81/060 ‘602 “9T/0ZF “O6E “FT 1982 ‘L9¢ ‘21 LLY ‘L106 |LZE ‘OFS ‘8 | IhP ‘ESL ‘6 
it aoe cS ee rrr - —- eae sae oe £01 Pc? a 2th: Ge rice, SRE ot. cbs deaek ee <a 

| | | 

| * me 
| | = | j | — 
Re ieee tee, ea Pee. | I ed ——: 
Tuqged | Arenuee | OC LI | -treo0q | -meaAon 1990100 | -t1a}deg | yensny Aine ear AGN tidy Wore -niqogq Arenuvs 
| "ON od | | | | 
| “a1 Tenuus Lee 
0961 m0} [810.1 6461 
[s1e[jop Ut on{se,] 
uor1nursap fo fisgunos fig sj4odza wnajo4jad gaynjg) pajziuQ —ZI—] ATAVI, 
ee - Sol spo o | > 
= Vengo ns & a02 = 50 ra 
Sao Ss eae oOtwFredae & 2 





= T8IO.L 


| eit “ S$3Ip 
“Uy SAA YouIey 
ser[Huy 
spuslio9qiaN 
ozeq 
| OL pus peplutsy, 
sopeq lB 
SpuB[s] prem 
| “PUM PpsBmMoeT 
anqnd 
| -9y UBdTulMOd 
. HIeH 
~""““porBmesr 
5 eqny 
~““semey eg 


VauV NVAUWIUVO 


| "°°" [890,L 
“=== eB pn Ie g 
| eu0Z [euBD 
| eulsued 


“-“-BOIY BISON 


BNABIBOIN 
seinpuoH 
lopwales 1a 
seimpuoH yshyug 
B[Buleyens) 

: OO1xX9 WW 
pus[punojmMoN 
epeuBe,) 

~-" puejueeity 





VOIMAKVY HLYUON 





moreuy} 
“sap yo AyunogD 





























































































































































































seypeaqiy 




















¢s9 ‘T 009 ‘FZ SEI ‘ZI #26 ‘T ZoR est 
899 “10% 700 EL 129 ‘6ST © GIL ‘ZF £9T “OL bb ‘ZHE 690 ‘OST 976 ‘66L LES “O6F jesnisod 
LOL ‘ZO OSPF ‘ZTE 61Z OOT & O£0 ‘SIZ I ZES “9% 10€ ‘62° L8G ‘ZSE soe “6IT 6SP PLE uledg 
LZ1°8 19% SSI ‘Itt 929 #80 ‘9 OOF “EZT iZs0 ‘S $0102 
OSL Z Ol Z% a 4 puelod 
£16 “be 218° 696 ‘OF 6LF ‘OI KOS S16 ‘SF LSE ‘ZE Ste ‘69T €R0 ‘EE FOL 'S £08 ‘2 putluly 
OLF ‘6ET 668 GSR "LUZ 819 ‘CST SIL ‘OFZ ‘6L EFI OLE 108 ‘€#Z = [BRE ES PSO ‘SET ESL ‘SLE 799 ‘LOE PUBLIOZUIMS 
Oft* ofl % CIYBAOC[SOYIIZ,) 
£F9 “8% ‘ 92° “£6 6P9 ‘FEZ 868 “18 60S ‘BSE OFZ “LZZ ZLL ‘LEE $02 ‘E9E 810 ‘FS eliisny 
GLE ‘ET eat OO! 1£6 “06 196 ‘FET RHE “RL PHI ‘L60 ‘T |68Z ‘SES 919 “916 Auvullery 
OFS ‘9Z8 ‘T TER ‘SSE OLL ‘60L 060 6£0 “ESS CLE “98 602 ‘FZ6 ‘Z (966 ‘SEO “E [FOO LEE soutly 
196 ‘089 16¢ ‘LPS ZS2 ‘SOE 069 * 068 ‘6LP 1£6 ‘0Z9 L6L ‘660 'T "QSL BEO “F6S 21nq 
| vexn’]-winis[og 
6bL I1S9 £00 “8ZE PRP ‘TET 'S 199 FEL” ‘ZIg ZEL ‘FIZ ‘T OSE Fb ZZ1 ‘bS9 ¢22°s09 1869 ‘929 096 ‘OSE TEs “FSR spuBpieyioN 
Il ‘lL 699 ‘QI Ehs ‘bee “I LoL ‘L6E ‘Oe s¢s ‘OL 698 ‘06E £10 ‘8 76S ‘L \$60 “19 } puv[eZy] 
OL ‘PRL ‘SZ SOT ‘She ‘S \b7E ‘Shs 'F9 [TLS 069 ‘72z'& \gx0 OLS |Z08 662 T ‘coe ‘S PEE ‘BESS [COE Sc ‘ORF ‘L |ZZ9 ‘629 ‘9 |166 ‘SES wopsury peu 
60¢ ‘OES C09 ‘648 QglL “Ele ZL9 SOS ‘il \pol O89 LSO ‘Z19 S90 ‘00S Pol ‘6L1 R99 ‘16E GZ8 660° ‘I /86$ ‘9 yABU Ua I 
LZ ‘eel 9ZL ‘Os% 6OF O1% ‘002 00 “FSI ‘6OF 16S ‘1Z9 922 ‘hE LZ PSE 1OSE “TAL C72 ZOE j£26 ‘ZOL IZRT '£0% iga¢ “LES | ABMION 
MD 90 ‘KIT |L9F PID GL } ‘696 10% 268 ‘GOR ‘T |Z1E ‘ZE% REZ ‘609 Zh FLY Z0Z ‘ZOF TT | Z¥6 ‘$02 ‘I 198% ‘990 T jO86 612 | --uepeMs 
& £09 ‘FE £92 ‘6h 9IL 619 ‘61 ‘TE Laz “Vb 99L ‘ZI 621% \1Z8 “TS 890 ‘OF i228 % | | puPlvy] 
Ra } | | gadOU! 
5b = =: : —| 
° | “" [BIOL 
2 j~- - | 
~~ OGL ‘BL L88 ‘LL ‘E8Z, 900 09 ‘SET eulquessy 
_ 66S “£9 Is¢ ‘ecT "€% OZ * | £69 “SSZ | Aun } 
' SIFT 6ol ‘IT ol SOL OLL ‘09 Aensvied 
ee 1€0 ‘E68  \Pe0 ‘SIZ ZR8 I |860 ‘296 ‘T lO1b ‘626 ae izvag 
fe L0¢ ‘£0€ ZLS ‘FOF tI pos L6E “FSZ | ety) 
fs PPS IOT EZR “EE 1 24 LZ8 1E RLE'E elaljog 
is TEI ‘2Ze0'T jO2L9 “92 429 ‘vol ‘166 oes ‘ZOl 119 ‘9 nod 
4 661 ‘6h L96 “bP [10 '€8 ¢ PEL ‘BE £08 ‘ZY iopenog 
e3} 060 'Z BLL Z ‘| 6LE QTR ‘f euping) Qouely 
[#S “IZ OLL ‘9 ‘9 122. Z OFI Z TEE TS Ibl @ CO “FS | weulngs 
66F Z% LZ¢ 616 ‘Z OR6 *L poe ‘1 ols ‘9 1#6 ‘€I Z.O8 ‘SZ, | ' Ing Gstlg 
GIZ% “EF 989 “TOF LLb ‘9Eh ple ‘Tet OZ “PRE Ook 'zOo j9ze ‘OLF 898 “PLS C16 ‘609 BleNnZouo A 
QLL ‘99E Zee ‘SLY fF0 ‘EOF £6 ZsI 612 “L6I LSB ‘SEZ FHI ‘OOE Ch ‘SLi BIG UIO]O.) 
\ aKV HLOOS 
A It e y 5 oh e . TT . 
omeea Arvnue{ ane , amie J . ba - ysngny cine oun AB {dy joIB ouna Arenue { a 
ON Mod 1olyeur} 
——————_—— ——— | -ai enuut - -— — ll ——— - — $$$ “sap jo Asyunod) 
OS6I wlodj [BIOL 6F6I 
_ [saejjop Ul ene] 
rm , . . 
yang penulzuoy —worpUurjsap fo fisgunos fiq sjuodxa Un yosjad sayvig payuy) - ZI-A AAV L 





a> 
me 
cot 








sy 


SSOURCE 


RE 


iY 


NERC 


E 











SC 


a¢ 


OO ZH 


x 'RIT 


LS¥ 
pt 


ZFS 


[ZY 66 
8b2 S 




















































tit 
1t% % ZLZ EF 61L Lg 
st) 
O61 ® POF 
SL91ZE 'F bes $ZE PY habe 
OOL ZSS Z Z86 SS OsO PIT Cs 
G18 ‘920 % £66 ‘ZS ‘OST O16 “BS% 
269 “L06 16 ¥6 G6Z 16 OFZ SSK 
99¢ “POT tis Z66 Yb LS+ 
O80 ‘LES RRS O10 ‘OF 99s ‘99 
L’si¢ 1 LL ‘60% eee ‘131 Ext el 
0 “SOO “OT ZL ‘086 OTF ‘69% COL “ESP LYS ‘ZSE 
£62 FS 
686 ‘GIT 'T 99Z “T e¥e “69 
RET ‘OF SZ8 ‘E 
‘I 
I 
U iS 
Zz ‘ShL ‘OSI 
cil cul 
L¥Z ‘E98 'f TL * , 5 : 
ER ‘7 
Z GLZ 
LIT ‘922 
AES “STF 7 






) 


G ¢ 









fw, ‘3 





O61 FF 





og ‘Fl 








QZ ‘TE 


LI ‘SéT 














ZL1 9It 


126 4 


910 693 


Est 
GRR ‘I 


713 $ 


GRs “E 
PIs € 


9eF 001 


ZS El 
120 ‘#1 
1Z09 “SY 


L146 $ 


ZOP “SEP 


660 “ELS 








»OOT 
49°19 
PLIST 
Sle Ser 
IL ‘YRS 
G6 SIT 
ZFE ES 
G0 “LF 
P90 ST 


SBE 09 
ESE 69 


299 ‘ZOF ‘T 





#99 “ET 
|S8P ‘OF 
9L8 

1199 ‘6S 


OZ 





are S 
Z18 L8 
It 

bZE “Sle 








LEZ “PPE 
vol ZBL 
L6E “FYI 





$99 “FIZ 






L96 ‘0ZS 





ERR 96E 
006 169 








60L “SZI 









v£0 ‘RST £90 ° 








gel OU 

















CLP b26 


RRZ 





BRI ‘122 292 “802 








39}0Uj00} 80S 


"LTT ‘dl ‘apqey Jo pue 





[80] 


I uvdr 
UeMTEL 








M 

18 ) 

‘I risy asenat ref 

1 Zlp sourddiidd 
OTS ‘GOP Risauopuy 
99% 06 rAnyeyy Yshld 
$20 ‘LST eulyoopuy Gouedy| 
€Z1 68 witis 
992 ‘YT euLing 
OI8 TL uojsa,) 


uvsIAvd 












BL ‘Shh Z vIpu] 
Obl ‘SZ uBysIuByys] 

#92“ ue 
Zr6 I uspy 





ayes “d BIqBly 
viqtly Ipnesg 
















ZE6 IZ Zrl ~-VUary 
ZS‘ ZS1 ‘61 uvpsof[suB J, 
£61 SOL EPR 'F javss] ISO 
|Pb9 “EL ZZ9 't uBR] 
9% 129 6 bea] 
Zhe SE Ob ‘6% URGe’] 
406 ‘61 £09 “FI “BLAS 
LOL ‘12% ORE “bOL Aayit 
VISV 
[PIOL 
elieszrnge 
‘60E C80 ‘ZLE go0014) 
erueqgly 
“gL ‘Lil rlagsosn A 
Zit 2% 186 ‘8 ie ase 
OZL SPL O66 ‘FLO “1 fed] 
786 OL O19 ‘Ol nmigay 
OFS ‘1 81 qeqfesqin 
9hO ‘SIt jesnysod 





ry 





RESOURCES 


ENERGY 


Sty 


$60 “9g 
1€20 ‘I 
|0L9 ‘Z2z 


ZOE “ZL 


669 ‘OT 
Ze 

$98 ‘b 
616 ‘6 


PPE “I6E 
Z08 ‘% 
£1Z ‘6 
92S ‘SET 
£9¢ ‘FI 
940 ‘46 


G09 "99% = |S 16 “102 


11z ‘ost ‘Tt |eLe “6Lz 





006 ‘OS 
gi9'¢ 
j481 ‘C8E 


\61E ‘FO 
ety ‘STZ 
109 ‘298 ‘% 


LET ‘G68 


£89 ‘6E¢ 
Z9T ‘2% 

ZOP ‘OBZ 
ZIP ‘eh 

LYZ ‘062 ‘f 
6L1 ‘2 

169 ‘99¢ ‘I 
FE9 ‘6b6 ‘C 
768 ‘222 
£80 “S¥6 ‘eS 


oot "BOS “FZ 
Zel 

169 ‘OE 
190 ‘OFF 
1Z80 “862 ‘F 


10 “IZ 
6FI “908 ‘6I 








628 ‘9E 
b0S 


(S81 ‘EI 
16£9 “RZ 
/S60 ‘E61 


pe 


| 666 
|GPS 
1Ze¢ ‘2 


ioe % 
{363 “Ege 
6380 ‘% 
i89S “9 

| LES ‘6S 
16eI ‘ST 
jO8T ‘6 

| 


[Le 

! 
cog |269 ‘ZIe 
‘ste ‘I |190 ‘86g 


\1Z8 
| 601 


FRI “Be 
bee “18 
|9Z1 “609 


208 ZY 


ZI8 ‘Ol 
6£6 ‘91 
jes9 ‘Il 


[£96 ‘II 


“Les 
* 
‘th 
‘2e1 
‘6g 


lang 
996 


|299 ‘pI 

| 

[249 ‘69 

| 

1002 ‘612 
| 


| 
| 


189% ‘POL ‘2 


| 
| 
| 


09 ‘19 
looe ‘t 


IZ 
1698 ‘OF 


bbl ‘St 
ISLb “9S 


|O8T 

Gr ‘S 
Ove ‘I 
|0L8 ‘9LZ 
PRE ‘1LZ 
ZE8 ‘Leo 
S18 ‘2 
12g “9Lg 





6ZE ‘Z8E 


992 ‘OL0 ‘I 


6h6I 
02F LA 


‘ON Wod 
-oi Jenaue 


ULOJ} [830,L, 


A1iv 
“niqa gq 


Jaq 
“WIdAON 


40q 


Asenue 
f -M1909(] 


OS6I 


penuluoy —wo1puysap fo iayunoo 


Jaq 


499°W0 | -qajdag 


IFT ‘08 


|O88 


1900 
1298 


}0L2 
Org 


L86 
$92 
00L 
bLt 


|b6E 


SRP 
SSL 
1006 
1162 





1629 ‘bLZ 


992 ‘906 


|G8h ‘ZE 
ISZE 
029 ‘ST 


9¥0 ‘Lz 
\zve ‘I 
ZO % 
lezo‘se = igez 
Ost ‘9 ~—s | gn9 
982 ‘862 | Ie 
och jong 
[126 
661 
£28 


810 °L 


cv ‘9 
91% 

‘JOU ‘9OT 282 
Sb ‘EFI 
LSL ‘88 
£99 ‘61 
699 “OTE 


v£0 
i 
L6¢ 


1604 








LOL ‘82 


| 


ose ‘OL [£90 ‘S¥I 
Ost ‘e 


¥S9 ‘OSE ‘I |88z ‘ZPO ‘Z 


jO8T ‘Cs 
|ZE8 
£92 ‘% 


l6Lb ‘bE 
889 ‘29 
S91 ‘O8 
Ott ‘L9 
820 ‘ZE 


SIT ‘6&2 
£60 ‘T 


bLT ‘OI 


296 ‘98 
bbe ‘TIT 
1602 ‘L 
920 ‘89 


bOL ‘tI 


ZRB “FOZ 
1906 ‘LT 
|ZE0 “698 ‘T 


\629 ‘6b 
Ze 

760 ‘ET 
POL ‘ZL 
OES ‘6Z 
£19 ‘601 
60 ‘bb 


ESE ‘SZ 


968 


|ZE% ‘808 


w8I 

189 ‘292 
681 ‘LbZ 
ead 
1bz “692 


iSEb “SOT 


mp eee 


LOL LLL 





Ayne euns Avy 








6F6I 


[S1u[[op uy on[e,A] 


(0&8 ‘Z1 
0L6 

POL ‘L2Z 
108 ‘IZ 
LOB “SF 
LLL ‘961 
209 ‘S0¢ 


Lev ‘L 


816 ‘6 
ves ‘LOZ 
|¥9% ‘681 
1926 ‘bbP 
689 ‘ST 
190 ‘SIZ 


998 “IST 





[602 ‘G21 


[Zee ‘One 
DE 
¢ ‘9or 'Z 


youve yy 


|SEh ‘SI 
002 
690 ‘T 


698 ‘7 
990 ‘Z1Z 
069 ‘98 


vig ‘e 
SST ‘61 
692 ‘€ 
fz 
Log 


9S8 ‘69 
108 ‘621 
629 ‘ZI 
Obb “b2Z 


iST9 
£90 ‘FT 


966 '8¥C. 


|269 ‘9 
i201 
| 16% ‘ZOT 


|#S2 ‘8% 
ISTT ‘et 
999 ‘Ob 
ELI ‘8b 
269 ‘62 


269 ‘G 
bbz % 


_|98% ‘BHE 


L¥Z ‘ZOI 
ZIG ‘Lhe 
bee 6 


bbl ‘OF 





\98% ‘ZL 


lve6 “BIL ‘T \zos ‘ser 
[186 ‘GEL ‘T |9tZ ‘eee Z 


sjozuy 
BLepeyl 
“" _ Bop 
JV SOM WHE 
“FeseecS ee 
““"""48SB09 Plo 
“" "BOLI 
JV We ously 
; BOL V 
[eojyenby youel1g 
“"="""""OOI0UIB 
1 BOY Yystuvdg 
spuvs] Aivuey 
uspng 
o[suy 
ydAsy 
eAqry] 
BISTUTL 
Blea V 
JOBuv 
000010 Yous 


SpuBys] 


ued Asq 


voruadv 


[830L 


1 Spuvy 
SJ] OYPed WeM 
: spueRl 
8] Oye youey 
SpuBys] dy 
Jd 199M YSN 
puR[eez MaN 
BouInf) MON 
Besny 


VINVa90 
ANV VIivulsoayv 





uolTyeuly 
“Sep Jo Agunog 


fiq sj40dza wnajosjad sang papun —~ZI-—q Gav 





"OF La “ON W0dey ‘snsusp oy} Jo neeiNg ‘voleuTUIVD jo yueUI,Iedeq :eomog 
*pegjoads e104 M9sTO JON 1 


i 

Zb0 ‘$89 ‘T sous 
626 ‘000 ‘E9¢ | a | ; . 3 . | OZb “44 140d04 4] 

| {3 UOUr UI0Iy [B30,T, 


TEL ‘BSP ‘GE|OFS ‘IRS ‘ZE|LE6 “OTP ‘IOS |¢ ; 1g Tes" £F) \699 ‘968 ‘OF 866 "402 ese 996 ‘6E| 906 ‘S61 ‘2b| 188 ‘Z9z ‘ Pg) 229 ‘090 ‘S| 186 ‘BOL “89/962 ‘6E9 ‘649 19 ‘cor 9) ~ 18107 PLOM 
; a 


— | a a 


| 888 “20 ‘e p |1¥9 ‘290 ¥ | P90 ‘686 ‘% lyvs orr b SEZ ‘SHS “b [892 ‘ZLT‘% |zoR 218‘ 


FS ‘Ze9 % |06b ‘1Z8 ‘Z |Z1z ‘$02 ‘BE = |cos ‘NEO ‘Z |299 ‘PER ‘T i218 ‘092 7 208 ‘222. ‘E lege ‘ze 7% oe 


BUBIO 

| | pue eijejsny 
F98 ‘EC9 ‘Z [S10 ‘OFT ‘*H 122 ‘BIZ ‘19 | zee ‘V0 > |289 ‘999 ‘gE 626 ‘16 5 > |168 “226 ‘€ | 208 ‘ote ‘e — ‘€ |8T9 ‘106 ‘9 |F8E ‘SPF ‘9 /969 ‘ZOT ‘2 |98Z ‘196 ‘9 [OO ‘862 ‘6 BIsy 
808 ‘6EZ “O1/£90 ‘Ob ‘2 [09% ‘ShL ‘OST | ‘6 1609 ‘989 ‘8 |zoE ‘ 266 ‘S89 ‘Z1) P28 “606 ‘8 | 892 ‘O90 ‘11221 ‘260 ‘81/228 ‘G99 ‘91/202 ‘6H6 ‘8 & rows 121 Lee ‘CER ‘6 edomngy 
GLE ‘OSE ‘E |ZL8 ‘OTF ZS |0L0 ‘902 bh | £2 /€28 ‘S16 ‘T |0gz * ozo € ( 629 ‘EZ ‘E 891 '68I ‘+ ZR¢ * LEL‘E |Z10 “$29 ‘€ [12h ‘e898 |780 ‘928 ‘Fb laze ‘2 40'S |Zb8 ‘079 ‘E | ~~~“ BolIeUTYy qInog 
868 ‘192 ‘Z |Z08 “940 'Z |Z99 ‘886 ‘TE [490 ‘Lhe 1SZ ‘198 ‘T 682 ‘EI ‘2% ‘061 ‘Z |808 ‘IST ‘E |S86 ‘REF ‘T |FOE ‘OPI ‘E 160 ‘9EF ‘Z |090 ‘ZIZ ‘2 |ST8 ‘OE0 ‘% oes ‘919 ‘G |2Z1 ‘bbL‘E paIB UBIQG IIB 
BEL ‘BLE ‘E1199 ‘OF9 ‘ZIIZSR ‘PES ‘20% |09z ‘OOF ‘FIILHF ‘EEO ‘GI/E9F ‘OZ ‘BI FFZ 980 81 ERP ‘OFZ ‘ZZ| 129 ‘OKO ‘LISTE ‘THz ‘OI! FLL ‘OT “61 SRL ‘16z “OZ GLb ‘109 ‘ZI| 189 ‘Zz ‘T1lOzz ‘929 ‘ZI BOLIOULyY WON 


£82 ‘19h ‘T | P28 ‘S00 ‘T JO9T “80s ‘S99 U6‘ |EZI‘TI6 | L9b ‘S90 |6ZE ‘9IS ‘T [929 ‘Z8L‘T lose * 909 "I | ITE "802 ‘Z |S99 “OST ZS [LHS ‘890 'T [69% ‘OPE “E |£ES ‘ZH 'Z [LF ‘OR ‘% 


| 


| 
IVLOL G1THOM 


z1c's 9% 


ra [MOL 
S19 ‘OF bol “64 |206 ; * | £60 * | love ‘Z vl “hI r 992 ' or |L¥Z ‘9% 820° | 628 ‘OT 7 BIsep 


ENERGY RESOURCES 


-o"uY meyynog 
STF ‘I SEP ‘IZ St6 192 ‘8 . wisop 
OU wWeqJON 


O€8 ‘SZI ‘I ‘} 122 ‘690 ‘T {£09 ‘898 |89Z “SEO ‘I |016 ‘S09 360 ‘OIT ‘T 8 ‘8 6LE6ZL =| HR ‘THOT |809 “E10 ‘T |999 ‘260 ‘T /eh6 ‘ose ‘T |bIe ‘Og ‘T |26z ‘899 [S19 ‘890 ‘T BOLI V 
| | qinog jo uolmy 
6LF ‘FT 692 ‘OFT IST ‘Ize 902 ‘TL |$19 ‘66 : 902 ‘9 GLL ‘EI \ OL ‘LIT = 689 6 926 ‘LI gos ‘IE .s |0¥G % IBOSUsBpR IY 
Le ‘zee «= 089 ‘ISZ =| THT ‘Zoe's ‘022 =| 16 ‘Sz |L8% ‘OLZ 666 ‘E98 I ‘ZOP £€z ‘ose § je9e‘0ee 9 |ZZl‘e9b jegt‘asz j9I8‘co~ soe ‘LET enbiqurezo Wf 

O16 ‘98 649°28% = |8Z6 ‘EET iggy ‘OST i€bS ‘61 920 ‘2 1668 ‘ZbZ lere ‘00 ZH8 LOE «SIS ‘FBT «6806 ‘OBI §=6S80'ZIb §6 926 TL BPS ‘ZLT ; “"* “BOEI 
JV seq YysHug 

919 ‘T $60 ‘ET $90 ‘621 ZbS ‘FT |The ‘Zo 1860 |o9 1298 618 ‘LI GIL ‘2 goo ‘g “" "1696 ~~“ sayouepued 
-ac] pus sniypne yy 

298 ‘g ol £86 ‘IT 1866 } |1¥6 ‘9 162 : mouse ts ? purl 
| -[wulog + youelg 
L9L ‘% Fes ‘Z Z9F ‘66 ; 26 Fo ‘fe £69 “¢ | 168 ‘b j22z ° 1229 1ZZL ‘% a Bdorqig 

eZ P20 “62 : %" F10'T 1006 *% 1602 1961 ‘Z 4 } 1096 “¢ 169% ‘I Lz, * | OLIV 
| | | | UBITVI]T 388A 
Z1Z ‘6 LLL ‘GL 1980 ‘ec ‘ 7 OF Lig ‘ste |s00‘STT =| bz8 ‘oz |hOZ ‘b6 ISL ‘SOI | 809 ‘Zee 198 1986 ‘99 IZIS au0; a10g 
Tlb ‘LT 119 °s SOS “I8l 009 “LOT €1Z°8 IZS8 ‘6 6PR *L iSFe “e Le ‘% : GOR ‘PI ts f 
RST 'L LST Ell ‘ot L iZLe ‘E i116‘ 2 RP 899 ‘I 4 ig % i 1; BoUTNE) 




















\ORT ‘ZZ 1629 ‘6b 0ZE ‘ZI CEP ‘SI 1269 ‘9 | ejozuy 






11Z8 ‘€¢ oro ‘19 FTE ‘OR 





Ins ‘Ze ‘T/T ‘2T 006 ‘NC ISTR ‘RO 


118 ENERGY RESOURCES 


InpustRY FAcILITIES 


The physical structures of the several fuel and energy-producing 
industries differ greatly among themselves. Coal, for instance, reaches 
the ultimate consumer in its raw stage—after some washing, cleaning, 
and sorting. Petroleum, on the other hand, is something quite 
unfamiliar to the motorist. His product is gasoline, the result of 
highly complex refining processes. While electric-power plants may 
operate in almost every city and town, requiring as a rule only local 
distribution lines, natural gas comes from afar to most markets, 
requiring long expensive pipelines. 

These structural differences, coupled with the wide variation in 
geographic occurrence of the fuels, result in largely dissimilar patterns 
of physical operation and ownership-management. 

Coal mines. 


Over 9,000 bituminous coal and lignite mines in the United States 
in 1948 produced almost 600,000,000 net tons of coal. In addition, 
there is an unknown and varying number of mines producing less 
than 1,000 tons of coal a year. 

The largest number of the smallest among the listed mines is in 
Kentucky and the remainder of the Appalachian coal-mining region. 
These same States also have the bulk of the largest mines. Only in 
Indiana and Lllinois are the largest mines, with produc tion of 500,000 
tons of coal or over, of numerical importance, constituting 20 percent 
of total mines. In most States the smallest—less than 10,000 ton- 
class is the preponderant size, accounting for more than half the total 
number of mines. 

Nation-wide, almost one-half of the mines (47.1 percent) belong to 
this small-size class. Together, they produced in 1948, 3.3 percent 
of the total coal output. On the other end of the size classes, the 
group of largest mines—2.9 percent of the total number of mines— 
produced 38 percent of the coal. Taking the two largest classes of 
mines together, this group of 8.3 percent of all mines produc ed almost 
two-thirds of all coal. The two smallest groups of mines, more than 
three-fourths of all mines, produced less than one-seventh of the coal. 


TaBLE F—1.—Salient trends in bituminous-coal and lignite mining industry in the 
United States, 1941-49 





1941 1942 1943 1944 
Number of active mines of commercial size: 
Class 1 (200,000 tons or more) num ber 730 811 855 828 
Class 2 (100,000 to 200,000 tons) do 437 484 | 464 559 
Class 3 (50,000 to 100,000 tons) i 402 445 4x1 540 
Class 4 (10,000 to 50,000 tons) oan 1, 305 1, 492 1, 544 1, 776 
Class 5 (1,000 to 10,000 tons do 3, 948 3, 740 3, 276 3, 225 
Total num ber 1,000 tons and over_. . 6, 822 | 6, 972 | 6, 620 | 6, 928 
1945 1946 1947 1948 1949 
Number . active mines of commercial size 
Class 1 (200,000 tons or more num ber 753 706 801 755 SAT 
Clas aa 100,000 to 200,000 tons) do 591 560 618 580 107 
Class 3 (50,000 to 100,000 tons do 629 637 704 768 Ht 
Class 4 (10,000 to 50,000 tons do 1, 920 2, 016 2, 665 2, 697 2. 148 
Class 5 (1,000 to 10,000 tons) do 3, 140 3, 414 3, 912 4,279 4, 70 
Total number 1,000 tons and over 7, 033 7, 333 8, 700 9,079 | 8, 559 


Bureau of 





Source: 





——————— 














Percent 


one 


a 


00,000 tons 
Production 


Net tons 





100,000 to 


rs 


9 
Percent 


Mines 


Class 
A) 


Number 


Percent 


tons 


Production 


500,000 


Net tons 


10.000 to 


D 


e United State 
Mines 
Percent 


Class 1B 
11 


th 


Number 


nes th 


é 
Percent 


qnil 
1f mines producing less than 1,000 tons} 
Production 


tons and over 
t tons 


and i 
100,000 
Nie 


ercent 


1A 


Mir 


Clas 


I 


“ABLI 


Arizona 
Arkansas 


Alaska 


Alabama. 





ENERGY 





1 


_ 





nN i~DOoM 
an a an 





9 
272 
121 

240 








= N 
x s 

N ‘ 
’ i-— DtSo 
_ Ii~N 
N Li-are 
a = 
~ “ 


x 2 






lo 


= 


owa 
Kansas 








RESOURCES: 


19.6 


ll.: 





6.6 


13.0 








1 


) 
$43, 85 
690. 683 
RH4, 65 


OS 


l, 
] 





383 


9g 
16.6 
30.8 
18.8 
9 


) 398 





New Mexico 


| 6F61 ‘[LIOL 
| 


6ST ‘IS 980 ‘S98 ‘Let| 6S ‘S| : j 808 ‘Eh6 “6F QRS “169 ‘L 
| — - ——— “BUT[OIBD 
820 '€ OFZ OE ol | 009 ‘OT | 9F9 ‘eI YUON PUB BIs10a4) 'Sa}BIg 19YIO 

‘ £0 ‘oy BuUIWIOA M 
brs ‘SLI lve ‘eZ ~~ “Buy, 
PSF ‘IZ1 ‘TT F16 ‘26 ‘ZI CPUS A 389M 
GR6 ‘POE £99 “OL wo yauTTst AA 
Liz ‘811% $96 ‘OOL ‘T ByUPeayA 


‘bIZ YB 
96% ‘OFF PBL ‘IZ Br 
‘906 CR ‘ZOP ‘I gassouua, |, 


; . fi FH “eruva[Asuued 
» > sg © 

Sch " 909 900 es BMUoYyrTyo 
199 ‘OF LES ‘096 c99 1¥9 ‘822 ‘098 ‘F 202 ‘FFI 'Y oo1xo TW MON 
OBL ‘Sg FEO ‘HOO 8I ITT ‘8% ‘201 wo eee ; (aqua) SBXAL 
12z ‘9S ofl ‘z60‘e | sc 19% | €6 ‘Zbl OeT'Zse OIE ple puv ‘RIoyRd yInog ‘oye 
WON ‘eUuRuOW *BICIOJIIBD 
€91 ‘IST oe 0z2 . > PR “PF ° | | Ze “b6 (snouruinyiq) eueyuoW 
be 0 rhs é . i . — . | > ° ; I 
128 ‘Ob gor ‘249 'E | y SLE ‘ZLZ 9°¢ ‘ i66 ‘9CZ st | SGb “18S - ceSaor pe 
OS ‘IT OS ‘IT ; | AIBN 
089 ‘8 ZEE ‘899 | 08% ‘61 £9F SPT Feonimen 
819 ‘9% | F9z ER ‘ZO | ; S01 ‘0z9 OST 669 ~-" SesuBy 
£19 ‘Ze LIL‘T£0'S | erg’ s UMO] 
ZS ‘b1 PSF “FOL 9° p86 ‘61E “ug | , . guerIpu] 
1St ‘IFT OSL ‘BES ‘OT | 5 O&S ‘L241 | $2¢ I s@ ; ‘ sIoutl] 
988 | 696 ‘20 ‘LP | | 6° O¢9 ‘Zhb : 228 * | $8 ‘ “OURp] 
BIZ °E 612° 612 '€ ‘ . OpBlojoy 
FIL ‘Lz ZEr ‘989 ‘F ; | 2o2 ‘T9¢ | 666 ‘o | 0° It G10 SIE . susutyIy 
OLI ‘LI 11 ‘196 bs |zc8 ‘zor | | Ze 9g 5 61 > __| 666 £66 = BUOZLLY 
OS8 “b | OSS “F OS8 ‘F a . BYSBLY 
£86 ‘19 SES ‘Eet A : I ‘eI Ish 2g BUIBgely 
19€ ‘O€ O88 “E86 . €8 “E10 °T ; ’ } | 69 | OT £96 “GZI % , 


Sor ‘OFT $26 ‘000‘9 | OF ; €96 ‘SL 
896 ‘98 S29 ‘O19 ‘ZZ1| OIF ‘T | 8° PL9 “902 * 
100 ‘6Z 9F0 ‘668 1g ; ZS9 ‘6t 
CEs “Sh L80 ‘F8¢ cee | 691 660 
692 ‘68 26S “8S I 69 ° LZ ‘FIT 
Chl ‘9% ZLZ ‘GLI OST ‘6 £L ‘ZOE 
822 ‘LI £09 ‘FIZ 688 ‘T | ELb ‘086 
T9Z ‘6E 6E8 “1Z0 92 : Leg ‘ge 


2m 


t+ co 


IMAnwawr 


Aar~doae 
=o 


“> = 
th 


> ~~ 








N 
: 
© 
RQ 
_ 
= 
Pp 
oO 
= 
F, 
a 


410q yU90 jug Jaq 


}U90 Jac uvo , 
; : ; -10d 609} FON -l0q | -WinN 


euru Jed que0 
; suo ON | , 
-138d -“UINN | -10d + 9°N -10d -WInN 


e810 V [BIOL say | ©0807 N 


SOUT 


(03 jou) MOMONpolg | uo}jONpold soul uolonpolg soul uoTjonpold 


[8}0.L | $003 000'OT UB sSsvT—¢ SSBID S03 000‘0E 93 000'OT Sse suo} 000‘OOT « 0S—€ SSBID 


[sa0} 000‘T UY} Sse] ZUloNpoid seuyu jo eAISn[ox gy } 


ponuljuog—676] U2 


‘anjIg' yana ur yndzno fo azis fig parfissn)9 ‘sajnjg payvus) ay} ut saurm ajruby pup jDOI-snoutmnziq fo uoyonpoud pup saqunyN—Z-J TIAV] 





ENERGY RESOURCES 


Oil industry 


Oil wells —Although more than half of the States produce some 
oil, Texas, with one-quarter of all wells, produces about half of the 
domestic crude oil output. Pennsylvania, Oklahoma, Kansas, and 
Illinois and California, in 1947, ranked next, in that order. The 
number of wells, because of the difference in production per well, 
no indication of the total production of the State. Texas wells, on 
the average, in 1947, produced over 50 times more oil daily than 
Pennsylvania wells. The latter, located on old rather exhausted fields, 
produce largely through secondary recovery methods. The physical 
state of the oil field from which a well produces, is not the only factor 
which determines production per well. Most oil-producing States 
have some form of production controls for the purpose, avowedly, of 
promoting conservation of an exhaustive resource. The quotas set 
either by State authority or by voluntary agreements of the producers 
are therefore the chief limits on production in flush fields. 


TaBLE F-3.— Producing oil wells in the United States and average production per 
day in 1948, by States and districts 


| Producing oil wells Producing oil wells 


| Average Average 
State and district | Approx- | produc- State and district Approx- | produc- 
imate tion per imate tion per 
number, well per number, | well per 
| Dee. 31 | day (bar- Dee. 31 | day (bar- 
} rels) rels 


({rkansas 3, 670 | 23. New York 
California ; ; me 36. 5 Ohio . 
Colorado | 7 75 Oklahoma 
Illinois 26, 500 | 6 Pennsylvania 
Indiana : f 
Kansas 27, ¢ ¢ Texas: 
Kentucky i 75 j Gulf Coast 
West Texas 
Louisiana: | East Texas proper 
Gulf Coast. - - ils , 170 93.3 |} Other districts 
Northern ; . 5, 600 | 229 


|—— - Total Texas 
Total Louisiana. - weal 9, 770 53 West Virginia 

Michigan | 3, 550 : W yoming--_-___- 

Mississippi : andl , 320 2.5 || Other States !__- 

Montana ted, 3, 100 8.6 || 

Nebraska roe 50 7 Ii Total United States _- 

New Mexico. _. aia | 5,370 | 


5 || on Ge | 
oo |i oe | WwWw-~10 





Alabama, Florida, Missouri, Tennessee, Utah, and Virginia. 


Source: U. S. Bureau of Mines, 
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TaBLE F-4.—Number of producing oil wells and production per well 


Produc- Produc- 
Oil wells tion per Oil wells | tion per 
producing well | producing well 
year end ! barrels yearend! | barrels 

daily 2 daily 2 


Year 
1918 . 203, 375 ; 1934... . 333, 070 
1919 ; ’ 85 ; 340, 990 
1920 25 5 936 i 349, 450 
1921 . 274, 5 ‘ 937 363, 030 
1922 ; 284, | 5.5 932 369, 640 
1923... .. 290, i ) 380, 390 
1924 ‘ 299, } 389, 010 
1925... 306, 100 3. 3 399, 960 
1926___. S18, 1942 ¥ , 840 
1927 323, 3 7 O4: 7,170 
1928... 327, SI 2, 220 


1929 328, 200 5 415, 750 
1930_._. 331, 07 1.8 } bh 21, 460 
193 315, BAl 7.2 O47_. 26, 280 
1932 321, 5 . 7 l 35, 000 
1933 526 


Petroleum Industry Record, 1918-48. 
2 Calculated 


Pipelines.—The means of transporting crude oil prevalent is 
by pipeline. Where a refinery operates in or close to a producing oil 
field, gathering lines are the only necessary link between well and still. 
Where refineries are located at great distances from the producing 
fields, large diameter trunk pipelines form the most economic bond. 
About three-fourths of all crude oil received at refineries arrives there 
by pipelines. Only the large east coast refineries, which receive much 
of their crude supply from the Gulf coast, employ tankers for crude 
shipments. Overseas shipments, of course, come by oceangoing 
tankers. Railroad tankears and tank trucks carry only very minor 
amounts of crude oil. 

Crude-oil lines up to 24 inches in diameter are adding to the effi- 
ciency of trunk systems connecting the fields of the Southwest to the 
refining centers of the Middle West and East. The Big Inch lines, 
with their specially designed pumping equipment, are establishing 
new standards in operation, and eventually there will be general 
replacement of the 6-, 8-, and 10-inch lines on which the industry’s 
transportation was founded and expanded for many years. 

One of the largest crude pipelines completed in 1948 was that of 
Magnolia Pipe Line Co. It is a 20-inch line ta Corsicana, Tex., 
to Patoka, Ill., a distance of 648 miles, and has a daily capacity of 
100,000 barrels. Of special significance is the simplicity of the station 
design, coupled with efficient and reliable operation. The entire line 
is operated as a closed system, with oil movements directed by the 
chief dispatcher using telephone communication exclusively. This 
and other 1948 crude-oil pipeline construction projects provided 
significantly increased capacity to transport oil from southwestern 
producing fields to refineries in the Great Lakes region. By _™ 
means a condition of scarcity of crude-oil supplies that de ‘veloped i 
1947 as a result of declining local production and rapidly growing 
consumption of refined products in the area was eliminated. 

A decided trend tow na construction of products pipelines by many 
oil companies has been evident in recent vears to facilitate distribution 
of refined petroleum products to markets. A typical example is the 








roduc 
Mm per 
well 

irrels 
tily 3 





ENERGY RESOURCES) 123 







2,800-mile products line System of Sinclair Refining Co. from Houston, 
Tex., to Marcus Hook, Pa. The System is so designed that the direc- 
tion of flow in certain portions of the line may be reversed at will to 
balance efficiently variations in demand for products, due to seasonal] 
and other factors, and the supply from refining centers. 

The reasons for this pattern are economic. Pipelines are the 
cheapest and most efficient method of carrying crude oil across the 
country. Where coastwise shipping is involved. the flexibility of 
tankers, coupled with competitively low costs, makes them preferable. 
Inland barges are employed to some extent when w aterways can pro- 
vide transportation in the required direction. 

But for refined products, on their road to points of 
the pattern and the economics are slightly different. While pipelines 
again are the cheapest method of transportation. the variety of prod- 
ucts to be distributed and the smaller quantities traveling toward 
different directions do not always lend themselves to the established 
course of a pipeline. This Statement is the more applicable the closer 
a refinery is located to large markets for its products. It is less 
applicable to the Texas and Mid-Continent refineries, which ship 
their products through long refined products pipelines to the Great 
Lakes’ market area. Greater proportions of refined products—than 
of crude oil—however, travel by railroad tank car and by tank truck, 
especially on shorter, intercity runs, 



















consumption, 















PaBLE F-5.—Sy mmary of selected data of pipeline 





companies for the ye ars 1942-48 

















‘age were ( | m ber of harre}-r 
| Number Mileage operated ent Number of } arrel-mi 
Year of com- - l ran 


ported 











panies 






Gathering Trunk 








Crude Refined 










Millions of Millions of Millions of 














harre/s tiles miles 

1942 6 42,318 64, 167 1,779 346, 051 38, 422 
43 74 42, 471 66, 312 2, O80 393, 029 60, 896 
M44 75 43, 276 68, S39 2. 398 437, 679 70, 916 
1W45 74 43, 994 69, 357 2, 379 $24, 042 65, 360 
M46 70 44, 862 71, 682 2, 272 425, 843 OS, 752 
4 71 45, 909 73, 389 2, 481 165, 503 71, 554 
Hs 74 47, 036 77, 056 2,719 513, 497 85, 087 
Source Statistics of oil pipeline companie reporting to the Interstate Commerce Commission for the year 
ded Dec. 31, 1948 






Refineries.—The long-term trend has been toward larger plant 
capacity, and toward more complex processes. primarily toward 
various types of cracking facilities. chiefly catalytic cracking during 
the last decade. For instance, in 1920. the 373 existing refineries had 
a daily crude oil throughput capacity of 1.530.565 barrels. This is 
an average daily capacity of 4,103 barrels. In 1928 the 55] refineries 
had a capacity of crude oil throughput of 4,351,151 barrels daily, for 
un average of 7,897 barrels a day. By January 1, 1950, this average 
capacity had risen to more than twice that. or 18,246 barrels daily. 
Refinery sizes range from about 50 barrels a day to 250,000. It ‘is 
teresting to note that the average capacity of the shut-down plants 
on that date was 10.070 daily barrels, while that of the plants in 
operation was 19.448. The largest and most modern refineries are 
located near the coasts in Pennsylvania and New Jersey, in Texas 
and Louisiana, in California, as weil as in Indiana and Illinois. More 
than three-fourths of the cracking facilities are located in these States. 

76468—51—_19 
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TaBLe F-6.—Summary of refineries by years, 1914-50 


{Barrels per day] 


Number Crude-oil throughput capacity 


Operat-| Shut- | m4. Build- | Operat- | Shut- . 1a; 
ing | down Total ing | ing | down | Total | Building 


. 1, 1914 1. (2) () | 6 © | @ $ (?) (2) 
. 1, 1918 (?) () 267 @) () 186, 152 (@) 
. 1, 1919 (?) ) 2a¢ (2) 295, 11! (2) 
n. 1, 1920 7 1) 99; 1, 530, 565 263, 500 
. 1, 1921 35 65 5 , 794, 39! 04, 405 S88, | 76, 600 
1, 1922 325 154 5 254, 610 109, 3 59, 950 
7. 1, 1924 Bh 190 333, 410) 2, 814, 33: 18, 200 
. 1, 1925 357 184 337,910) 2, 827, 37, 000 
ay 1, 1925_- 36 185 2, 025 853, 84: 11, 000 
1, 1926 352) 158 , 610 852, 967 5, 500 
1, 1927. 3 138) , 720 061, 007 41, 000 
1, 1928 97 , 255) 3, 250, : 22, 000 
1, 1929_- 34 72 33, 650) 3, 509, £ 99, 000 
1, 1930_. 35 54 30, 760 765, £ 37, 200 
n. 1, 1931_. 346 89 236, 075 942, 685 , 000 
. 1, 1932... 365 108 616 014, 608 , 720 
l , 392) 3, 889, 31, 545 
1 
1 
l 
1 


2 


, 1933 372 133 

, 1934... 5 137 64, 648) 3, 918, , 450 

, 1935 35 196 3, 751 058, 50 3, 900 

, 1936... 2: 210 57, 212 117, 047 }, 899 

, 1937 Z 149 : oo 204, 81, 200 

1, 1938 ¢__... . 120 , 875 351, 151) 22, 550 

oe . 120 , 955 351, 151) 3, 020 

yn OO is ane 85 103 . 770) 508, 55! 2, 250 

1, 1940 } 86 , 952) 628, 5 , 567 

1, 1941 2 136 5: 381) 718, § , 225 

1, 1942. s 92 . 756 956, 5 3, 400 

1, 1943 386 85 2, 998 902, | 95, 100 

. 1, 1944_- d 68 383, 641 093, 023) 8, 270 

. 1, 1945... 3 33 223, 463 301, 155 36, 075 

‘ 29, 691 315, 855 53, 100 
- 
ie 
1, 


wn oon acCoascecceteuenessceee 
“S32 + 2 =I 2 BS 3 
ee ee ed 


1947 38 
1948 __ 352 38 
1949 3¢ 
. 1, 1950_. ‘ 32 47 


1946 29 

233, 683) 5, 569, 482 A2, 2%) 
208, 686) 6, 034, 25: 367, 250 
208, 490) 6, 438, § 341, 500 
473, 302) 6, 696, : 145, 600 


aay 


! Bureau of the Census. 

2 Not available. 

3 Unoperative plants ineluded under operative. 

4 On “‘old’’ basis, compares with previous years. 

5 On “‘new”’ basis, compares with succeeding years. 


Source: Bureau of Mines, Information Circular 7578, August 1950. 


Crude-oil capacity: The number of petroleum refineries in the 
United States decreased during 1949 from 375 to 367 while the total 
crude-oil charging capacity of refineries continued to increase. A 
gain in the through- -put capacity of 257,305 barrels daily raised the 
total to a new high level 6,696,300 as of January 1, 1950. The ca- 
pacity of the average refinery to process crude oil increased during 
1949 from 17,171 barrels daily to 18,246. The four coastal refinery 
districts accounted for 178,900 barrels, or 70 percent of the total ca- 
pacity increase, and the Illinois-Indiana-Kentucky district for 57,950 
barrels, or 23 percent. Slight declines in capacity were reported in 
the Texas Inland and the Arkansas-Louisiana Inland districts. 

The capacity building on January 1, 1950, 145,600 barrels daily, 
was less than half the amount under construction a year earlier. 
Most of the new construction involved enlargement of existing re- 
fineries and was confined to the east coast and Indiana-IllinoisKentucky 
districts. Two new refineries, however, were under construction, one 
in Oklahoma and the other in Texas. 
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The shut-down capacity increased for the first time since 1946, and 
the 473,302 barrels daily reported on Jaunary 1, 1950, was the largest 
recorded since January 1, 1938. The only refining district showing 
a decline in the shut-down capacity was the Appalachian No. 2 dis- 
trict. The largest increases were reported in the Texas Gulf, Indiana- 
Illinois-Kentucky, California, and east coast districts. 

The operating ratio of the petroleum refining industry, as indicated 
by dividing the January 1950 runs to stills of 5,483,000 barrels daily 
by the total installed copnsity January 1, 1950, was 81.9 percent, 
compared§with a ratio of 87.8 percent at the beginning of 1949. 


TaBLe F-7.—Summary of refineries by States, Jan. 1, 1950 


[Barrels per day! 


Number Crude-oil through-put capacity 


| Opers | Shut- Total 


Build- : Shut- 
} ating | down | ing 


Operating dowt Total Building 


Alabama... 
Arkansas 
California 
Colorado - - 
Delaware.. 
Georgia 
Idaho-__-_-- 
Illinois. . - 
Indiana.--_.. 
Kansas 
Kentucky - - 
Louisiana - - - . - 
Maryland -. 
Massachusetts. _- 
Michigan --. 
Minnesota - 
Mississippi 
Missouri 
Montana 
Nebraska.. 

New Jersey 

New Mexico 
New York..... 
Ohio... 
Oklahoma... 
Oregon 
Pennsylvania__.. 
Rhode Island ___. 
South Carolina 
South Dakota. 
Tennessee 

Texas 

Utah 
Washington - 
West Virginia. --. 
Wisconsin 
Wyoming ---. 


5, 000 , 000 
2, 400 , 350 
, 800 | 200 
22° 300 
3, 50 
5, 500 
, 500 |... 
, 475 
2, 800 
, 550 
79, 100 
, 500 
58, 950 
, 000 
3, 000 
s, 000 
000 
37, 800 
59, 950 
5, 800 
77,000 70, 000 
000 | 
04, 000 
54.700 | 36, 000 
3, 350 4, 700 
, 200 2, 000 
, 750 
3, 000 
5, 500 | 
25 300 
750 , 750 
2,462 1, 879, 650 
57, 900 
5, 500 
2, 500 15, 000 
6,000 | 
3, 585 92, 425 | 10, 500 


| 


- 
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Total_- ‘ 320 47 367 | 2} 6,222,998 | 473,302 6,696,300 | 145, 600 


Source: Bureau of Mines Information Circular 7578, August 1950. 


Cracked gasoline capacity: The daily average capacity of crack- 
ing facilities to produce cracked gasoline increased 6.1 percent during 
1949 to a total of 1,820,683 barrels on January 1, 1950. There was 
a sharp decline in capacity under construction to a total on January 
|, 1950, of 94,045 barrels, compared with 136,602 on January 1, 1949. 
Most of the building activity in progress in January 1950 was in the 
east coast, Indiana-lilinois, Kentucky, and Oklahoma-Kansas districts. 

Principal gains in installed capacity during 1949 were in the 
Indiana- Hlinois-Kentucky, Louisiana Gulf, and east coast districts. 
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Five districts reported declines, the largest being 10 percent in the 
Texas Gulf district. 

On January 1, 1950, 95.1 percent of the total installed cracking 
capacity was Operating, as compared with 95.5 percent January 1 
1949, 

Catalytic-type cracking facilities accounted for 40 percent of the 
cracking capacity of refineries on January 1, 1950, compared to 5 per- 
cent on January 1, 1941. The daily capacity to produce cracked 
gasoline by the catalytic methods was 729,055 barrels on January 1, 
1950. While the reformed type cracking units increased slightly in 
daily cracking capacity, the cracked gasoline producing capacity of 
the thermal cracking units decreased from 821,462 barrels daily on 
January 1, 1949, to 784,621 barrels on January 1, 1950, the lowest 
total in the past 10 years. 

Capacity: The crude-oil capacity of a refinery represents the 
maximum daily average crude throughput of the plant in complete 
operation, with allowance for necessary shut-down time for routine 
maintenance, repairs, etc. It approximates the maximum daily 
average crude runs to stills that can be maintained for an extended 
period. 

Cracked-gasoline capacity represents the amount of gasoline that 
can be produced on a daily average basis under maximum, sustained 
throughput of charging stocks of the types in current use. 


’ 


TABLE F-8.—Summary of cracking plants, by years, 1925-50 


Capacity ' (barrels per day) 


erating Shut-down Total Building 


690, 042 26, 200 716, 692 116, 

844, SOO 47, 690 S892, 490 47, 

, 013, 000 243, 000 , 266, 000 22, 

, 194, 501 147, 923 , 042, 424 134, 

, 419, 200 139, 840 , 559, 040 149, 

, 594, 990 244, 661 , 839, 651 111, 13 

, 603, 809 304, 585 , 998, 304 48, 587 

, 580, 051 417,694 , 997, 745 33, 

, 712, 629 377, 735 2, O90, 364 59, 

, 897, 778 311, 491 2, 4 269 20, 

, 994, S68 450 2, 210, 318 30 

», 077, 325 » 029 2, 216, 850 138, 2: 

, 1938 853, 161 , 810 932, 971 86, 
1939 877, 347 , 152 | 996, 499 47, 

, 1940 964, 665 , 545 | . , 214 58, 075 

1 194] , 021, 006 2, 042 , 108, 048 

, 1942 , 144, 594 , 105 , 193, 699 

, 1943 , 117, 533 71, 810 , 189, 343 

, 1944 , 236, 343 50, 102 | , 286, 445 

, 1945 , 439, 226 , 688 | , 487, 914 

, 1946 , 386, 162 613 | ,499, 775 | 

, 1947 , 412, 814 , 808 , 514, 622 | 

, 1948. 556, 958 , 200 , 624, 158 | 

, 1949 , 6388, 783 76, 490 , 15, 273 

, 1950 -..| 1,782, 241 88, 442 , 820, 683 | 

i \ 


1027 
» 19d 


Se et et et et 


1 Beginning Jan. 1, 1938, capacity is expressed in terms of cracked gasoline production. 
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Utah 
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TABLE F-10. 


Date 


1, 1941 
1, 1942 
1, 1943 
1, 1944 
. 1, 1946 
1, 1947 
1, 1948 
1, 1949 
1, 1950 


Includes some reformed and catalytic. 


source 


Natural gas 


Wells. 
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of capacity of cracking plants, by States, Jan. 1, 


(to produce cracked gasoline 


[Barrels per day] 


Operating Shut-dow1 


700 
7, 160 
Ss, UUS 
1, 000 


4, 650 
29, 420 


1, 820, 683 


Bureau of Mines, Information Circular 7578. 


Summary of cracking plants, by types, 1941-50 


{Barrels per day] 


Reformed | Thermal Catalytic 


, 560 859, 068 56, 420 
5, 400 902, 659 65, 640 
5, 580 829, 861 83, 902 

, 936 811,615 | 192, 894 

, 925 836, 094 388, 756 

5 807, 729 423, 378 
842, 828 505, 825 
, 270 821, 462 603, 536 


, 007 ! 621 729, 055 


Bureau of Mines Information Circular 7578. 


045 
699 
343 
445 


622 


158 


», 273 


), 6S3 


Almost two-thirds of natural-gas production in 1948 came 


out of wells producing gas and no oil, but it came out of only 64,212 
gas wells, while there were over 400,000 producing oil wells. 
output of each oil well is much smaller than that of gas wells. 
Over one-half of the gas wells are located in the old fields of the 
Appalachian area in Pennsylvania and West Virginia. While the 


The gas 
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number of wells in Pennsylvania has shown little change, that in West 
Virginia has risen steadily. Both of these States and Ohio have used 
their depleted wells for underground storage of natural gas. Other 
States which have shown steady gains in the number of gas wells are 
California, Louisiana, Montana, New Mexico, Texas, and Wyoming. 
Indiana, Missouri, and New York have declined most sharply. 

Gas pipeline mileage in 1949 totaled 364,000 miles of varying 
diameter. The trend is definitely toward large-diameter interstate 
trunk pipelines, particularly for natural gas transmission over long 
distances. Over three-fourths of the mileage is employed to carry 
natural gas. The manufactured gas pipeline mileage has actually 
declined, as has that of mixed gas. 


TABLE F-—12.— Miles of utility gas main, by type of gas, 1932-49 


{Thousands} 


Type of gas 


Total 
ne Manufac- — | Liquefied 
Natural trea Mixed petroleum 





1932 

ae 

a 

1935... a 

1936... 

1937 

SS itikin tli alontsintiesg 
aces 

1940 

1941_.. 

1942. .... 

1943... as 

Ts beeen 

1945 

RE ae 
1947 5 

1948 _. 


85, 
85 15. 
83. f 15. 
3. 3 16. 
9 | 16. 
80. j 16. 
16. 
17. 
18. 
18. 
18. 
18. 
19. 
18. 
18. 5 | 
15.8 | 
14.2 | 
12.0 


" 
an o> 
@ 


oovocre 


wo 


9 | 
2 
7 | 
5 


P = 
Daebndasniepsvean 
PE SNweeNwesm: 
Se a 


wo 
ee 


Notr.—Includes field, gathering, transmission, and distribution but excludes service pipe. Data are not 
adjusted to a common diameter equivalent. Liquefied petroleum gas-miles of main are included with 
manufactured gas prior to 1945, 


Source: American Gas Association, Gas Facts. 1949. 


4. Masor CoNCERNS IN THE INDUSTRY 


Bituminous and lignite coal 


Out of the five largest bituminous-coal producers, two are so-called 
captive mining operations, owned by concerns in other industries to 
supply their coal needs. Out of the 18 largest, 5 are captive: 4 of 
them attached to steel firms and 1 to a railroad. The largest con- 
cern, Pittsburgh Consolidation Coal Co., produced 5 percent of the 
total coal mined in 1949. In an industry with ownership as widely 
scattered as in bituminous coal, that is a relatively large share to be 
produced by a single concern. Together, the 18 largest firms pro- 
duced more than one-quarter of the 1949 total bituminous coal out- 
put. 

The four steel companies which belong to the largest coal mine 
group, are also the largest steel concerns. 
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TABLE G—1.—Bituminous and lignite—1949 
CLASS 1—PRODUCTION OF 3,000,000 TONS AND OVER 


1. Pittsburgh Coal Co. of Pennsylvania (Pennsylvania) (536,612 strip) 5, 816, 485 
Consolidation Coal Co 
West Virginia - , 651, 589 
Kentucky) (85,774 strip) 1, 534, 955 
Christopher Coal Co. (West Virginia 3, 512, 67 
Hanna Coal Co. (Ohio) (2,869,045 strip , 64 
Cadiz Mining Co. (Ohio) (538,717 strip) 1 
Jefferson Coal Co. (Ohio) (201,605 strip 5 


! 


‘ 
} 
Lox 


9 


2. United States Coal & Coke Co 
Kentucky 
West Virginia 
. F 


inessee ( 


166 
O61 
ck Coke Co. (Pennsylvania) 9, 860 
al, Iron & Railroad Co. (Alabama) ; 597 


il, d 
Co Captive—l nited States Steel Corp. 


( 
} ros 
l 92 


Peabody Coal Co. (Illinois OS4 
Black Mountain Corp. (Kentucky) 306 
American Eagle Colliery (West Virginia 460 


Eastern Gas & Fuel Associates, Coal Division 
Kentucky SO4 
Pennsylvania 215 
West Virginia 


. Bethlehem Collieries Corp 
Pennsylvania 
West Virginia 
Minds Coal M ig Corp. (West Virginia 
Red Lands Coal Co. (Pennsylvania)! 
Heisley Coal Co. (Pennsylvania)? 
Monroe Coal Mining Co. (Pennsylvania 
Dawson Coal Co. (Captive—Bethlehem Steel Corp.) (West Virginia) 


Island Creek Coal Co. (West Virginia) 
Marianna Smokeless Coal Co. (West Virginia) 
Pond Creek Pocahontas Co 

West Virginia 

Kentucky 


Y 


353 
619 
- - 6,664, 171 
Bevier Coal Co. (Missouri) (strip) ; , 674 
Broken Aro Coal Co. (Oklahoma) (strip) ; 371 
Eagle-Cherokee Coal Mining Co. (Kansas) (strip) 157 
Homestead Coal Co. (Kentucky) (strip) - - . Sl4 
Hume-Sinclair Coal Mining Co. (Missouri) (strip) ‘ i 286 
Huntsville-Sinclair Mining Co. (Missouri) (strip) . 283 
Key Coal Co. (Illinois 255, 077 
Marigold Coal Mining Co. (Alabama) (strip) : 129 
Old Mae Coal Co. (Oklahoma) (strip) (closed 1949) , 069 
Pershing Coal Co. (Iowa) (strip) (new 1949) . : ; 638 
Sooner Coal Mining Co. (Oklahoma) (strip) (closed 1949) - 214 
W. A. Wickliffe Coal Co. (Kentucky) 501 
The Pittston Co 
Clinchfield Coal Corp. 
Virginia) (321,725 strip) : ; jd , \ - 2,528,191 
West Virginia) (292,908 strip) 5 i . a R56 
Davis Coal & Coke Co. (Maryland 
(West Virginia) (2,280 strip seein a 337 
Lillybrook Coal Co. (West Virginia) . , S24 
Amigo Smokeless Coal Co. (West Virginia) - - - i 689 
Sheridan-W yoming Coal Co.: 
(Wyoming ‘ , 667 
(Montana) (acquired 1949) . 506 
Truax-Traer Coal Co 
Illinois) (1,190,094 strip ; ; 640 
(North Dakota) (strip ; 447 
(West Virginia) (55,983 strip A ie 3, 388 


Old Ben Coal Corp. (Illinois) : L AERTS dhe. CMe 112 
Raleigh Wyoming Mining Co. (West Virginia) ; ; 496 


Coal Processing Corp. (Virginia : 218 
Elkhorn Coal Co. (Kentucky 756 


Berwind-W hite Coal Mining Co. (Pennsylvania , 652, 213 
New River and Pocahontas Consolidated Coal Co. (West Virginia) 2, 444 
Kentland-Elkhorn Coal Co. (Kentucky) 218 
West Kentucky Coal Co. (Kentucky) (1,743,965 strip ; 001 
Rochester & Pittsburgh Coal Co 
Pennsylvania) (349,440 strip 3 495 
West Virgit 


5, ORZ 


nroe Coal Mining Co., Dee. 12, 1949. 
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TaBLeE G-—1.—Bituminous and lignite—1949—Continued 


CLASS 1—PRODUCTION OF 3,000,000 TONS AND OVER—C 
Republic Steel Corp.: 
(Alabama) 
(Pennsylvania) 
(Kentucky) 
(West Virginia) (captive 


ontinued 


Pocahontas Fuel Co., Inc. (Virginia and West Virginia) 
Pocahontas Coal Corp. (Virginia and West Virginia 


Jones & Laughlin Steel Corp. (Pennsylvania 
Jones & Laughlin Steel Corp. (captive) (West Virginia 


Union Pacifle Coal Co. (captive, Union Pacifle R. R. Co.) (Wyoming 
Northern Illinois Coal Corp. (Illinois) (strip 
lecumseh Coal Corp. (Indiana) (strip 
Sunlight Coal Co. (Indiana) (strip 
Northwestern Illinois Coal Corp. (Illinois 
Seminole Coal Corp. (Illinois) (strip 


3, 400, ¥92 
967, 202 
624. 13¢ 

1, 265, 160 

iS 401 


$44, 142 


strip 


Source: Keystone Coal Buyers Manual, 1949 
Anthracite 


Production of anthracite, judging by the share of the production 
contributed by the largest concerns in the industry, is more highly 
concentrated than that of bituminous. The largest anthracite oper- 
ator, Glen Alden Coal Co., in 1949, produced 15 percent of total 


anthracite output of 42.7 million tons. The nine largest anthracite 


firms together produced almost two-thirds of all anthracite. 


TABLE G—2.—Largest producers—Pennsylvania anthracite 


Glen Alden Coal Co 
Philadelphia & Reading Coa] & Iron Co 
Hudson Coal Co. (4 strip) 
Lehigh Navigation Coal Co., Inc. (14 strip 
Lehigh Valley Coal Co 
Susquehanna collieries division, The M. A. Hanna Co 
Stevens Coa] Co. fpaet strip) 
Hazle Brook Coal Co. (part strip): 

Jeddo-Highland Coal Co. (part strip 

Raven Run Coal Co. (part strip 
Moffat Coal Co : 


44 strip mining 


(44 strip 


Source: Keystone Coal Buyers Manual, 1949 


TaBLeE G-—3.—The top 10 coal-producing organizations 


{Production in millions of tons] 


Group 


Pittsburgh Consolidation 

United States Steel 

Peabody 

Eastern Gas & Fuel 

Bethlehem Steel 

Island Creek 

Glen Alden 

&. Sinclair 
Pittston 
ruax-Traer 

Pittsburgh 
Philadelphia & Reading 
Old Ben 
Pocahontas 


Berwind 
Total this group 
Percentage of total 
Merger. 
? Not in first 10. 


irce: Key stone Coal Buyers Manual. 
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TasBLe G—4.—Bituminous coal production by size of companies ! 


Production of leading companies | 
i i i a a 
| | } duction 
The largest Top 10 Top 25 | Top 50 | Top 100 


836 109, 879,645 | 171,938,495 | 236, 624, 344 307, 540,052 | 514, 149, 245 
31, 091, 483 122,051,514 | 194,067,254 | 286, 432, 482 348, 831,508 | 582, 692, 937 
29, 524, 356 120, 056, 948 192, 379,768 | 266,519,412 | 347, 253, 073 590, 177, 069 
31, 760,773 | 123,279,086 | 198,185,571 | 277,902,542 | 360,797,212 | 619, 576, 240 
26, 852, 501 120, 615,142 | 183, 894, 931 254, 680,178 | 328,690,795 | 577, 617,327 
24, 463, 000 108, 154,797 | 166,963,806 | 230, 346, 662 297, 109, 965 | 
31, 901, 494 128, 357, 308 198, 455, 393 263, 377,520 | 335, 308, 644 | 
27, 351, 622 123, 872, 747 191, 423, 843 256, 587,797 | 324, 130, 803 | 518, 229 
215 | 93, 405, 042 144, 171, 568 | 191, 679, 679 240, 628,824 | 437, 868, 036 


Percent of total 





| 
! 
= | 
a 
| 


33. 4 46.0 | 
33.3 49.2 | 
32.6 45.2 | 
32.0 | 44.9 | 
31.8 | 44.1 

: 3} 43.1 | 
a8 41.8 | 

' 


RS 
ne nwocnNn eo 


: 
3? 


31.9 42.8 
43.8 | 
| 


az 


1 In some cases a company is in fact a group of affiliated companies. 
Source: Keystone Coal Buyers Manual, 


Oil 
In 1911, the Government in an antitrust suit dissolved the Standard 


Oil Trust, which at that time was the dominant power in the oil 
industry. Since those days the oil industry has many times multi- 


plied in size. Similarly, the concerns which then operated in the 
industry, and some of those who have entered it since that time, have 
grown tremendously. It is no longer possible to speak of the oil 
industry in any sense as a one-company domain. But a group of 
about 20 companies (including 6 former members of the Standard 
Oil Trust) individually, and sometimes in cooperation, do a major 
share of the business in most phases of the industry. 

The major companies’ share is least in the number of producing 
oil wells. The great difference in their percentage ownership of wells 
and their share of crude oil production, however, indicates that they 
own the more productive wells. During the last decade a trend has 
appeared for sale of small stripper wells by large concerns back to 
the landowner (or to some other interested local party), who operates 
the well often as a side line. The so-called majors’ share of industry 
activity is greatest where large investment and advanced research 
are involved: in catalytic cracking, which they pioneered, and in the 
other complex refining processes. For this reason, while the majors’ 
runs to stills have increased, they exceed their gasoline output, which 
has declined. The difference goes into the processing of the more 
highly refined, more expensive products. 
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TaBLe G—5.—Position of major oil companies in the industry 








| | 
ume, | 
| ber o | ; ae 
| com- 1939 1940 1941 | 1942 1943 1944 
|} panies 


Number of producing oil wells | 
(Dee, 31) 
Annual gross production Of crude oil __| 
Stocks of crude oil (Dee. 31) 
Annual crude runs to stills. _......-- 
Annual motor fuel manufactures_____| t 72. 6 74 71.6 68. 6 66 64. 6 
Stocks of motor fuel (Dec. 31) 9; 80.4 77. 82.0 73. 6 65 8 
Aviation gasoline manufactured - _---| 9 43. £ 65.4 65. 0 69. 6 73.8 
Crude oil refining capacity (Jan. 1) __} 75 . 
Cracking capacity (Jan. 1)....-.- | 
Catalytic cracking capacity (Jan.1)-- | 
Alkylation capacity (Nov. 1)_. | 
Butane isomerization capacity 
(Nov. 1) eR 
Aviation gasoline capacity (March) - -| 
| 


j 
Percent | Percent) Percent) Percent, Percent) Percent, Percent 
27.6 | 28.0 | 28. 6 28. 3 28.7 29. 4 


|} 522] 54: 53.8| 55.2| 588] 61.3 : 
} 75.7 78. 77.3 81.8 79. § 78.9 

| $09) 81.3] 81.5} 80.4] 82% 83. 2 

' 


88. 8 


The above information was obtained largely in reply to questionnaires sent to 22 major oil companies. 
20 of these companies answered. These are the 20 companies which answered: Cities Service, Pure, Tide 
Water, Socony, Richfield, Standard (New Jersey), Humble (a subsidiary of Standard Oil of New Jersey), 
Skelly, Mid-Continent, Shell, Sun, Gulf, Phillips, Continental, Standard (Ohio), Union, Atlantic, Texas, 
Standard (Indiana), Sinclair. The two which did not answer, for whom data were obtained from other 
sources, were: Ohio Oil Co. and Standard (California). 


Source: Hearings of the Special Committee Investigating Petroleum Resources, U.S. Senate, 79th Cong., 


2d sess., The Independent Petroleum Company, p. 52. Material prepared by Department of Justice, 
Antitrust Division. 


Taste G—6.—Acreage held in lease and fee in United States (net) by 33 leading oil 
companies, 1947 } 


Standard Oil Co. (New Jersey) 21, 487, 900 
Gulf Oil Corp 11, 023, 385 
Socony-Vacuum Oil Co., Inc-_--- : ; 10, 158, 973 
The Texas Co 9, 815, 949 
Standard Oil Co. (Indiana) 191, 701 
Sun Oil Co 973, 945 
Sinclair Oil Co 945, 953 
Phillips Petroleum Co 435, 303 
Standard Oil Co. of California , 091, 019 
Atlantic Refining Co 820, 000 
Cities Service Co 598, 000 
Shell Union Oil Corp__-_-- 099, 855 
Tidewater-Associated Oil Co 548, 652 
Pure Oil Co 283, 886 
Ohio Oil Co____--- 262, 798 
Skelly Oil Co 124, 394 
Continental Oil Co 009, 441 
Amerada Petroleum Corp 724, 000 
American Republics Corp 684, 956 
Union Oil Co. of California 270, 045 
Standard Oil Co. (Ohio) __- 250, 384 
Mid-Continent Petroleum Corp seagate pa 957, 674 
Louisiana Land & Exploration Co ae 926, 329 
Houston Oil Co. of Texas___-_- -, i sre taperae 843, 000 
Barnsdall Oil Co Ee phaiga eee 731, 410 
Texas Pacific Coal & Oil Co Bela oin ; 610, 030 
Lion Oil Co...---- : ; ett ; 591, 876 
Plymouth Oil Co__.....-_--- Sack Ae ese 349, 129 
Argo Oil Corp___-- aoe : : i 183, 852 
Wee Gr 06. ec cecue : te sa 83, 222 
Sunray Oil Corp-_-_--- or ce ; ; 76, 686 
Derby Oil Co ; Ste 62, 646 
Bishop Oil Co__._- ' : ; 19, 426 


$9 29 p> > ONTO 


et et et DODD DN DN OG Go 


ROM Gtexcmanae ‘ ls ; 2116, 235, 819 


Acreage shown includes acreage held by subsidiaries of above-named companies. 
7 62.5 percent of all acreage. 


Source: The Petroleum Data Book. 
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That the major integrated oil firms are serious participants in the 
ownership and operation of pipelines, both trunk, and gathering, 
appears from the statistics of the Interstate Commerce Commission. 
The data do not on their face reveal that an overwhelming proportion 
of these pipelines, even when they do not carry the name of the 
owning firm, are jointly owned by a number of the major oil companies. 
The Great Lakes Pipeline Co., for instance, a long established refined 
products line, has eight ow ners, all among the largest oil concerns. 
The listed companies and mileages include only those which, because 
their operations are of interstate character, report to the Interstate 
Commerce Commission. 


Natural gas 


Tax receipts by the State of Texas indicate that the major integrated 
oil firms also are major producers of gas (both from gas and oil wells) 
in that important producing State. Most of that part of the gas 
which they do not use either in their field or refinery operations the Vv 
sell to the large interstate trunk lines. 


STATISTICS OF Orn PIPELINE COMPANIES FOR THE YEAR ENpEpD Dec. 31, 1948 


TasLeE G-7.—Pipeline mileage operated at close of year, by individual companies 


Trunk line Gather- 
ing 
line, 
Crude Refined crude 
oil oils oil 


, 092 7, OF 63, 364 13, 692 47, 036 


Ajax Pipe Line C 819 
Americ a: Paieoienn Go 127 
Anderson-Prichard Pipe Li ‘ort 104 
Arkana Transit Corp 68 
Arkansas Pipeline Corp 496 
Atlantic Pipe Line Cq 11, 838 
Atlas Oil & Refining Corp 85 
Bell General Pipe Line Cx 168 
Bell Oil & Gas Co 

Bell-Western Corp 

Bradford Transit Co 

Buckeye Pipe Line Co 

Buffalo Pipe Line Cerp 

Canadian Trunk Line 

Claiborne Pipeline Co 

Cleveland Pipe Line Co 

Continental Pipe Line Co 

Cooperative Refine \ 

Crown Central Pipe Line lransportation Corp 

I etr oit Southern - ipe Line Co 

Empire Pipelir ue Os 

Eureka Pipe Li 

F re edom nv th Oil Co 

Giot } 

Grea 

Gulf 


Hun ble Pipe Li 


Sex 
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STATISTICS OF O1n PIPELINE COMPANIES FOR THE YEAR ENveEpD Dec. 31, 1948— 
Continued 


TABLE G-7. Pipeline mile age ope rated at close of year, by indit 


L id zal con pan (s— 
Continued 


Illinois Pipe Line Co. of Texas 

Interstate Oil Pipe Line Co 

Kaw Pipe Line Co 

Keystone Pipe Line Co 

Magnolia Pipe Line Co 

National Transit Co 

New York Transit Co., Inc 

Northern Pipe Line Co 

Ohio Oil Co 

Ohio River Pipe Line Co 

Pan American Pipe Line Co 

Phillips Petroleum Co 

Phillips Pipe Line Co 

Plantation Pipe Line Co 

Portland Pipe Line Corp 

Project Five Pipe Line Corp 

Pure Oil Pipe Line Co.— Penna 

Pure Transportation Co 

Richardson Pipe Line Co.‘ 

Rocky Mountain Pipe Line Co 

Root Petroleum Co 

Salt Lake Pipe Line Co. (Nov. 3 to Dee. 31 

Shamrock Oil & Gas Corp 

Shell Pipe Line Corp 

Sinclair Refining Co 

Socony-Vacuum Oil Co., Inc.—White Eagle Pipe 
Line Division 

Sohio Pipe Line Co 

Sohio Western Pipelines, Inc 

South West Pennsylvania Pipe Lines 

Southeastern Pipe Line Co 

Southern Pipe Line Co 

Stanolind Pipe Line Co 

Sun Pipe Line Co 

Sunray Oil Corp 

Susquehanna Pipe Line Co 

fexas-Empire Pipe Line Co 

Texas-New Mexico Pipe Line Co 

Texas Pipe Line Co 

Tidal Pipe Line Co 

Tide-Water Pipe Co., Ltd 

Toronto Pipe Line Co 

Transit & Storage Co 

Triangle Pipe Line Co 

Tuscarora Oil Co., Ltd 

Utah Oil Refining Co 

W yeo Pipe Line Co 


Includes 44 miles leased from Richardson Pipe Line Co 
? Excludes 19 miles of Toronto Pipe Line Co.’s portion of jointly owned n 
} Includes tiles used in gathering refined oils ; 
Excludes 83 miles of Shamrock Oil & Gas Corp.’s portion of jointly owned 
’ Nonoperating company. Mileage leased to Atlantic Pipe Line Cc 
* Excludes 84 miles of Phillips Petroleum Co.’s portion of jointly owned nm 
’ Excludes 19 miles of Continental Pipe Line Co.’s portion of jointly owned 1 


‘ 


Largest 12 company mileages are checked. 
Source: Interstate Commerce Commission. 





136 ENERGY RESOURCES) 


TaBLeE G-—8.—Natural gas production, State of Texas, 1947, by 34 largest eaisaaaiaia 


feet produced + a 
(14.65 pounds Dry gas! 
per square inch)} 


Casing- 


X 
Thousand cubic 
| head gas 


By independent producers } 
Phillips Petroleum Co ’ aa 255, 912, 135 231, 687, 884 | 24, 224, 251 
oan le Oil & Refining Co Sion 146, 755, 792 81, 403, 553 | 65, 352, 239 
ose Abercrombie Co , iétcacihgan , 100, 157, 962 ..---.--.| 100, 157, 962 
Bt lied Oil & Gas Co wee 76, 886, 948 33, 762, 457 | 43, 124, 491 
Shamrock Oil & Gas Corp. naeciewebeked | 75, 235, 897 75, 235, 897 |... : 
Magnolia Petroleum Co lan ‘ale 57, 952, 816 35, 259, 218 | 22,693, 598 
Chicago Corporation, The a iiheiees 55, 914, 900 55, 914, 900 sieiee 
Gulf Oil Corp . 4 J debe ‘eg Ch 7? (eee eC 
Tidewater Associated Oil Co ain onibaiakil 32, 919, 838 16, 814, 704 16, 105, 134 
Skelly Oil Co 2 ates 31, 810, 232 23, 558, 015 | 8, 252, 217 
LaGloria Corp. __._- wessolellasg sili ‘ nai 28, 291, 071 28, 291, 071 | 
Sun Oil Co_. ae - ileal Lewmekiel 26, 459, 749 | 15, 079,675 | 11, 380, 074 
Sinclair Prairie Oil Co ; ; onal 24, 076, 474 14, 759,454 | 9, 317, 020 
Hagy, Harrington & Marsh pl ia Sa es 23, 887, 272 23, 887, 272 
J. M. Buber Carp_..........-... ee ee , 681, 050 22, 681, 050 |_. 
Continental Oil Corp on aca elidan iia a , 766, 978 | 9, 985, 855 | 10, 781, 123 


The Texas Co geincta Se eee , 900, 240 18, 900, 240 
McCarthy Oi] & Gas Co mia ata hl aie aD | 8, 549, 334 


Shell Of] Co. ........ anes eee anal , 903, 736 | 
R. Lacy as liane oe ; }, 814, 504 | 
Aberce rombie- Magnolia j : =a ‘ sal , Se, SES 1.4..~2.c-nsen...) 1,688 
Kerr-McGee Oil Industries, Inc__- ae 5, 249, 716 15, 249, 716 |_......- 
Atlantic Refining Co imipenem ae . 775, 879 | 13, 775, 879 
Warren Petroleum Corp___._._...-__-___- hak , 847, 673 naui@tstinneicinssel)) Se 
Texas Pacific Coal & Oil Co__.- ore ‘ , 252. 218 |. 3 .--| 8, 252,218 
Pure Oil Co we aie ate , 922, 963 | 5,922, 963 
Amerada Petroleum Corp = | 5, 523, 662 | 5, 523, 662 
Panhandle Producing and Refining Co-_____- 3% 399, 702 | 








ER te llr icciinsidiintctnecncas : 1, 183, 192, 241 721, 334, 261 461, 857, 980 
EE — — 
y Pipeline companies and affiliates: 
Canadian River Gas Co 84, 606, 316 
Texoma Natural Gas Co : 80, 869, 760 
Cities Service Gas Co 55, 335, 617 
Union Producing Co Ce 48, 174, 890 | 
Arkansas-Louisiana Gas Co 32, 427, 973 
Lone Star Producing Co sicetueaieiiaseisbeh 32, 161, 076 | 
Panhandle Eastern Pipe Line C 30, 159, 348 30, 159, 348 j|_......-- 


Subtotal, 69.5 percent. 
All others, 31.5 percent ? : 711, 091, 290 | 512, 372, 569 


Total 16.1 percent 363, 734, 980 358, 810, 270 | 4, 924, 710 


198, 718, ‘721 


NINE circa creeper tnitegs ns sna clinanieipteltdncateaplgiatetepioah 2, 258, 018, 511 1 1, 592, 517, 100 “665, 5 501, 411 


1 Sweet and sour dry gas. 

3 Other producers and _ome companies not identified, but whose individual volumes were less than 
2,400,000 M c. f. during year 

Nortre.—Does not include gas vented, flared or returned to formation and not subject to tax. 


Source of data: Gross Receipts Division of Texas State Controller’s Office. 
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TaBLE G—9.—List of producers making largest sales to interstate pipeline companies 
in the States of Arkansas, Kansas, Loutsiana, Mississippi, New Mexico, Okla- 
homa, and Texas in the year 1947 


1 
| | | Per thou- 
Volume Amount sand cubic 

feet 
' 


| Thousand cubic 


feet Cents 
Phillips Petroleum Co ; ‘ cranial 1 116, 193, 615 


The Chicago Corp : 66, 654, 228 
Republie Natural Gas Co dieu 56, 444, 937 
Humble Oil & Refining Co ams 49, 304, 966 
Stanolind Oil & Gas Co OE 34, 800, 860 
Skelly Oil Co ‘ ie thie ae oe 28, 253, 787 
Continental Oil Co te 27, 727, 813 
Gulf Oil Corp. and subsidiaries maid 26, 517, 611 
Hagy, Harrington & Marsh — 26, 373, 501 
H. L. Hunt & Hassie Hunt Trust a 25, 976, 719 
Phillips Petroleum Co. and Continental Oil Co 23, 486, 726 
Southern Carhon Co ; ’ 22, 674, 534 
United Carbon Co 3 7 ‘ 20, 277, 225 
Southwest Gas Producing Co call 14, 346, 864 
Sun Oil Co ‘ 13, 543, 415 
lexas Gulf Producing Co.____- 12, 918, 120 
Magnolia Petroleum Co ; ; 12, O00, 785 
Shell Oil Co ‘i 11, 318, 971 
Shamrock Oil & Gas Corp. | 10, 700, 175 
Fin-Ker Oil & Gas Production Co ‘ é os 10, 375, 055 | 
Glassell & Glassell __- , ; | 10, 241, 074 
Ray Stephens, Inc i 942, 499 
The Texas Co__.._-- 734, 323 | 
Barber Oil Co__-._--_- 77, 951 
Barnsdall Oil Co . 466, 043 
Warren Petroleum Corp 430, 014 | 
Superior Oil Co : =u 682, 228 
Western Natural Gas Co-__- (4, O81 
Rogers Lacy et al 433, 579 
Carter-Cragg Oil Co 334, 913 
Southern Production Co 382, 014 
Big West Drilling Co ; 2 | 807, 579 
Ohio Oil Co_._. : ; tential 6, 721, 017 
Pure Oil Co 4 }, 327, O89 
J. M. Huber Corp aes 5, 163, 162 
Sunray Oil Co-_-- “a Sr make aC 5, O89, 45¢ 


20 
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Exclusive of sales to Independent Natural Gas Co., an affiliate. 
? Exclusive of sales to E] Paso Natural Gas Co., an affiliate. 
? Exclusive of sales to Southern Natural Gas Co., an affiliate. 


Source: Federal Power Commission. 


Interstate transmission in the natural gas industry is the phase of 
the industry in which the largest investments are required. In this 
field, therefore, the largest concerns may be found. Most of the major 
pipeline systems originate in one of the big gas fields of Texas and the 
Midcontinent and carry the gas north and east to the market centers. 
While some of the pipeline corporations own and produce their natural 
gas, the majority purchase it for transmission to distributing utilities. 

United Gas Pipe Line Co. has the longest gas mileage and the great- 
est capacity, but several other large systems exceed it in mileage of 
large (over 20-inch) diameter pipelines, among them the Panhandle 
Eastern Pipe Line Co. with its extensive network feeding the industrial 
area of Michigan, the Tennessee Gas Transmission which supplies 
the Mid-Atlantic area, and the Texas Eastern Transmission Corp. 
which purchased the war-built “Big Inch”’ pipelines to carry gas to the 
New York-Philadelphia region. El Paso Natural Gas Co. owns the 
only major line which travels in the opposite direction, that is, from 
the Texas Panhandle to the west coast. 
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Electric power 

An analysis of data from the United States Federal Power Com- 
mission for the year 1949 shows clearly that the major portion of 
electric power output was produced by a few major utility firms. 

On the total electrical energy generated in the United States in 
1949, 82.4 percent came from 339 utility systems, both private and 
publicly owned. Inasmue th as there were almost 4,000 separate 
private and public systems, less than 10 percent accounted for most 
of the generation. 

Among private utility companies, 316, a little over one-third of the 
total number of 858 systems, produced 99.8 percent of the energy 
venerated. In the field of public electric power generation, 23 sys- 
tems (including such as the Tennessee Valley Authority, United 
States Bureau of Reclamation, United States Southwestern Power 
Administration) generated 83.7 percent of all the energy produced by 
a total of 3,125 separate public systems. 

Major concerns.—In electric power production, 184 electric utility 
systems and operating pools, both public and private, supply over 98 
percent of the total electric energy produced for public use in the 
United States. 

The biggest utilities in the country, listed as to size according to 
the number of customers, are shown below. In addition to these, the 
Department of Interior and the Tennessee Valley Authority are the 
biggest of the public power agencies. 

Utility and location— 

Consolidated Edison Co., New York, N. Y. 

Pacific Gas & Electric Co., San Francisco, Calif. 

Public Service Electric & Gas Co., Newark, N. J 

Commonwealth Edison Co., Chicago, Ill. 

Detroit Edison Co., Detroit, Mich. 

Southern California Edison Co., Los Angeles, Calif. 

Philadelphia Electric Co., Philadelphia, Pa. 

Niagara-Mohawk Power Corp., Syracuse, N. Y. 

Los Angeles Department of Water and Power, Los Angeles, Calif. 

Consumers Power Co., Jackson, Miss. 

Duke Power Co., Charlotte, N.C. 

Pennsylvania Power & Light Co., Allentown, Pa. 

Virginia Electric & Power Co., Richmond, Va. 

Northern States Power Co., Minneapolis, Minn. 

Boston Edison Co., Boston, Mass. 

Publie Service Co. of Northern Illinois, Chicago, IIl. 

Union Electric Co. of Missouri, St. Louis, Mo. 

Cleveland Electric Illuminating Co., Cleveland, Ohio. 

Duquesne Light Co., Pittsburgh, Pa. 

Consolidated Gas, Electric Light & Power Co., Baltimore 





CHAPTER III 
RESERVES AND AVAILABILITY 


In any discussion or description of reserves, it is of the utmost 
importance to distinguish between the various meanings of the term. 
Primarily, the distinction is between basic reserves and recoverable 
reserves. 

Basic reserves are classified according to the extent of the knowledge 
about them—such as measured, indicated, or inferred reserves; 
according to their quality, size, accessibility, and location. Basic 
reserves are those which are ‘‘known”’ to be present in the accessible 
part of the earth’s crust. They can be estimated, computed, or 
inferred with varying degrees of accuracy depending upon the avail- 
ability of geologic data. This type of estimate will not necessarily 
have any relation to the amounts which may be economically re- 
covered for consumption at a certain stage of technological develop- 
ment. 


Basic reserves, once estimated, are subject to change as a result of 
new discoveries, accessions of geologic data, and basie changes in 
technology. 


Recoverable reserves are only that part of basic reserves of any 


resource, Which can be produced under present technologie and 
economic conditions. This quantity varies with technique of re- 
covery, with price, with utilization, and other economic factors 
Obviously, this category of reserves is much smaller for each fuel 
than the quantity of basic reserve. 

Much confusion can be avoided with a proper application of these 
classifications to the popularly known reserve estimates for our several 
mineral fuels. 

One reason why the estimates for our coal reserve are large com- 
pared with the estimates for oil and gas is the wholly different concept 
employed in their measurement. The only existing national estimate 
for coal, for instance, was made more than 30 years ago. It includes 
not only measured coal, but also coal whose presence was merel\ 
indicated or inferred. It includes coals under overburdens too great 
and in seams too thin or irregular to permit economical recover) 
at the present time. It does not adequately classify the coals by rank 
and quality. Since 1948 the United States Geological Survey has been 
engaged in a 10-year project of reappraisal of our coal reserves. By 
restricting its estimates to areas about which sufficient geologic 
information is available to permit a realistic evaluation of the reserves, 
by employing standardized, detailed classifications with respect to 
extent of knowledge about the reserves, their rank, their thickness, 
size, the amount of overburden, and the amounts which can be 
recovered, the survey is producing estimates of considerable reliability 

Oil and gas reserves, as commonly quoted, are proved reserves—a 
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category similar in coal to the “measured” plus a small amount of 
“indicated” reserves—recoverable under presently known techniques. 
Oil and gas are mobile until their motion is arrested by the peculiarities 
of geologic ‘al structures such as by traps in the rocks and sand layers at 
which locations they accumulate only to be disturbed again when wells 
permit the liquid or gaseous substance to escape. On the other hand, 
the underground occurrence of coal is in solid layers of relatively 
stable, determinable extent. Oil and gas reserves, therefore, can be 
estimated as proved reserves only when wells have located and 
determined something of the nature of the underground reservoir. 
Inferral of oil and gas reserves, therefore, other than those immedi- 
ately tapped by the well is relatively uncertain. For this reason, 
initial estimates of newly discovered oil pools and gas fields usu: ally 
amount to much smaller capeyer te than later additional so-c sre 
development wells will prove to exist in the field. These two fact 
explain why future exploratory effort in oil and gas will contin 

add to the present proved reserves as lone as oil il id [ras al 
found. In coal, on the other hand, more careful explor atorv W 
because of the generally over optimistic early estimates, will continue 
to cut down totals to more realistie size. 

A specific example will serve to illustrate this last point: Estimates 
placed the coal remaining in the ground in the United States as of 
January 1, 1948, at 3.1 trillion tons. On the basis of revisions of 
varying thoroughness in the reserve estimates of only 10 States since 
that time, this figure has been cut down to 2.4 trillion tons as the 
total remaining on January 1, 1950, a reduction of almost one-fourth. 
Only half of this amount or 1.2 trillion tons is estimated to be pot 
tially recoverable, the other half is lost in mining. In order to arrive 
at an even more conservative - intity, all ae measured or indicated 
coal in beds of certain thickness (28 inches) and under less than 2,000 
feet overburden was excluded. On the bene of calculations for the 
five States for which careful new surveys have been made, this last 
category amounts to about 30 percent of the total reserves of those 
States. Using this formula, that leaves 364 billion short tons as 
assured recoverable reserves of coal in the United States. 

The degree to which continued additions of geological data can cut 
down the reserve estimates of a single State is well illustrated by the 
new survey for the State of Wyoming. According to the old esti- 
mates, Wyoming had original coal reserves of 30.6 billion tons of 
bituminous, 590.1 billion tons of subbituminous, or a total of 620.7 
billion tons. Subtracting from this total coal produced, 620.4 billion 
tons was left in the ground as of January 1, 1948. At that time, the 
Geological Survey completed its new survey. First it found that for 

percent of the area in which it knew coal existed, sufficient data 
were not available to permit any reliable estimate. In the 47 per- 
cent of the coal-bearing area of the State which the Survey covered 
it estims ited original reserves at 13.2 billion tons of bituminous, and 
108.3 billion tons of subbituminous coal, for a total original reserve 
of 121.5 billion tons. After subtracting production through 1949, 
the remaining reserve as of January 1, 1950, was 120.8 billion tons of 
coal. Thus on the basis of 50 percent recovery, the recoverable coal 
reserves as of that date amount to 60.4 billion tons. By further sub- 
tracting those reserves which are only inferred—rather than measured 
or indicated—there remain 21.9 billion tons of assured recoverable 


l- 
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coal reserves. From this conservative estimate as the core, new 
information on the geology of the State of Wyoming will more likely 
increase rather than further decrease this amount, bearing out the 
parallelism between this category of reserve and the category of 
proved oil and gas reserves. Inasmuch as the re maining 53 percent 
of the State is known also to contain coal, additional work is certain 
to increase the over-all State total assured reserves. In addition, as 
industrial development takes place in that region, as prices of fuel 
go up, and as improved techniques of recovery are devised, the State 
total of assured reserves will undoubtedly increase. 

When comparisons are attempted between the coal reserves of the 
different States, it must be remembered that for the States of Wyo- 
ming, Montana, Michigan, New Mexico, and North Carolina, the new 
revised data of the Geological Survey are really entirely different 
estimates qualitatively from the old estimates for the other States. 
They should therefore not be compared quantitatively with each other 
until the remaining States have been reappraised and until estimates 
are available for them on the same basis as for the five resurve ved 
States. 

RESERVES 
I qu id fue ls 

Estimated proved reserves of crude oil in the United States have 
been estimated as of December 31, 1949, at slightly over 24.6 billion 
barrels by the American Petroleum Institute (H-1). Proved reserves 
of natural-gas liquids, including condensates, natural gasoline, and 
liquefied pe ‘troleum gases have be en estimated by the same authority 
around 3.7 billion barrels (H-2 Thus, the total proved reserves of 
liquid hydrocarbons in the U ae States amounted to almost 28.4 
billion barrels (H-3). 

Both categories show a net increase over the estimate of the previous 
vear. Crude oil shows a net increase of 1,369,045,000 barrels and 
natural gas liquids, a net increase of 188,229,000 barrels. Texas 
accounts for about 55 percent of the total reserves and for 70 percent 
of the net increase in crude-oil reserves. California has about 28 per- 
cent, Louisiana 14 percent, Kansas and Wyoming about 5 percent 
each of the total crude-oil reserves. In the reserves of the natural- 
gas liquids, Texas again leads with 57 percent, followed by Louisiana 
with 16 percent, California with 8.56 percent and Oklahoma with 6.3 
percent. 

The increases are calculated on the basis of extension and revisions 
of former estimates and the discovery of new fields and of new pools 
in old fields. 

As shown by table H—1 the American Petroleum Institute’s annual 
estimates, 1937 to 1949, of crude-oil reserves have shown a continu- 
ous adjustment upward with the exception of the late war years 1943, 
1944, and 1945. During the whole period, the estimated reserves 
have nearly doubled although the estimates, from 1937 through 1945, 
did not include all classes of natural-gas liquids. 

The percentage of total liquid “hydrocarbons and natural-gas 


reserves in the United States as of January 1, 1950, by regions is given 
as follows: 
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Percentage 

f total 

Region liquid 
1ydrocarbon 


reserves 


Pacific coast 
Rocky Mountain 
Mid-continent 
cas and Gulf Coast States 
rtheastern United States § 


ind Nebraska (Nebraska not included 


na, Kentucky, and Michigan. 


There are some oil reserves in Alaska of unproven quantity. The 
remoteness of Arctic Alaska from points of consumption has pre- 
vented any commerce ial deve ‘lopme nt and there has been no produc- 
tion in Alaska since the destruction by fire in 1933 of a small refinery 
utilizing petroleum produced in the Katalla field on the Gulf of Alaska. 
One hundred fifty-four thousand barrels were produced from 1902 to 
1933. 

During the last decade the Eastern Hemisphere has become increas- 
ingly significant in terms of oil resources. The reserves in the Middle 
East are estimated at 49.2 billion barrels by the Oil and Gas Division 
of the United States Department of the Interior (table H-S8) as of 
December 31, 1949. Of these reserves, United States interests con- 


trol entirely 11.5 billion barrels in Saudi Arabia and Bahrein. They 


control 43.43 percent of all Middle East reserves for a total of 21.36 


billion barrels. 

World reserves of petroleum are indicated in the table H—6 which 
reveals that the United States possesses 33.09 percent of the world’s 
proven reserves or 25,909,.000,000 barrels. 


leo l 4 in Sag Unit ¢ d states, 


trol i Institute 
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en ; f year 
columns 1, 
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19, 941, 846 
20, 873, 560 
21, 487, 685 
23, 280, 444 2, 297 


ree: American Petroleum Institute, 





146 


9 


TABLE H 


ENERGY 


RESOURCES 


[Includes condensate, natural gasoline, and liquefied petroleum gases} 
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Taste H-3.—Estimated proved reserves of liquid hydrocarbons in the United States 


[Barrels of 42 United States gallons] 


Changes in | Proved re- 
proved re- | serves dis- 
serves due covered in 
to exten- new fields 
ns (new ind in new 
oil ind pools in 
isions old fields | °™ 0 
ring 1949 in 1949 


Production 
during 1949 
se¢ 


note 


OOo 000 000 7. OO 
On 4, 279, 000 2, 540, 000 +8 3, OOO 53, O00 
000 5, 911, 000 5, 755, 000 31. 000 ; 000 
000 . 588, OOO 75, OOO 30, : 000 O00 
(ny , 147, 000 1, 897, 000 ) 000 O00 Va 7. OOO 
, 000 2. 776, 000 , 875, 000 , OOO 4), 335, OOO ] O00 
000 12,000, 27,868, 000 764, 000 ‘ 000 056, 000 
O00 E , 000 § 697, 000 . 000 + OOO 000 
000 73, 000 1, 516, 000 , 000) 2, 5Ot 91, 000 12. O00 
000 ( _ 000 , 235, 000 . 666, 000 +, 000 2, 750, 000 
000 72, 000 2, 215, 000 38, 432, 000 59, 267, 000 257, 000 
000 O00 242, 000 9 S80, O00 , 103, 000 000 
, 000 000 650, 000 291, 000 , 624, 000 59, 000 
O00 55, 000 12, 002, OOO 51, 895, 000 , 941, 000 », 463, 000 
O00 , 216, 000 2. 900, 000 916, 000 
O00 7 65, 000 5, OOO 3, 611, 000 29, 373. 000 33, 000 
homa ; O00 2 000 : O00 , 151, 000) 1, 563, 948, 000 3. 000 
isylvania oon 58, 000 000 , 689, 000 999, G00 52, 000 
000) 1, 000) 586, , 000 32, 546, 00015, 143, 000° 1, { 51, OOO 
O00 { , 000 O00 636, 000 039, 000 23, UO 
West Virginia ) 1, 000 , 107, 000 ; 000 }, 689, 000 50, 823, 000 } 000 
W voming 5S N00 1), 000 ‘ 5, 000 , 334, 000 5, 465, 000 . 629, 000 
Miscellaneous 3 2, , 000 , 035, 000 36, 000 575, 000 3. 659. 000 396, 000 
Total United 
States 26, 821, : 2, , 639, 000 982, 000) 2. 017, 347, 000) 28, 378, 501, 000'1 


Only a limited area is assigned to each new discovery, even though the committee may believe that 
eventually a much larger area will produce; for, in this report, the concern is only with actually proved 
reserves 

Crude oil only; natural gas liquids not separable from miscellaneous grouping in table 3 

Includes Alabama and New York natural gas liquids; Missouri, Tennessee, and Virginia crude; and 
Florida crude and natural gas liquids. Utah, which was included in ‘‘Miscellaneous” last year, is shown 
separately in this report 


Source: Joint Report of Americ ia ssociation and American Petroleum Institute, December 1949 
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TaBLe H-4.—Summary of API committee’s annual reports covering period 
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1937-49 


[Barrels of 42 United States gallons] 


PROVED RESERVES AS REPORTED PRIOR TO 1946 


Through 


revisions of 


prev ious 
estimates anc 


extensions to 
known fields 


n 


31, 1945! 


PROVED RESERVES AS REPORTED FOR 


p to and including 








at et et ft et et BD BS 


(1) 


792 


243, 


, 058, 


607, 
538 


, 618, 


202 


. 556 
, 690, 


019, 
398, 
907 


avi, 


192, : 


405 


294, : 


211 
SO4 


591 


790, 000! 928, 742, 000! 


571, 000 
455, 000 
012, 000 
989, 000 
925, 000 
368, 000 
192, 000 
315, 000 


628, 000 
140, 000 
726, 000 
428, 000 


237, 000 
874, 000 
11, 000 


377, 000 
600, 000 
639, 000 


New oil founc 


i during year 


Through |Totalthrough| 
new discov- | Production 
eries, exten- | 


discoveries | 
of new fields 


i and of new 


pools in old) 
fields 

! 

| 

i 

(2) | 

| 

810, 493, 000 
340, 667, 000 
286, 338, 000 
429, 974, 000 
260, 051, 000 
282, 418, 000 
511, 308, 000 
419, 984, 000 


sions, and 
revisions 
(columns 


1+2) 
(3) 


3 

3, 054, 064, 000 
2, 399, 122, 000 
1, 893, 350, 000 
1, 968, 963, 000 
1, 878, 976, 000 
1, 484, 786, 000 
2, 067, 500, 000 
2, 110, 299, 000 


| 
| 
| 
| 


| 


721, 532, 000 


during year 
(see footnote 
| at bottom of 


p. 5) 


(4) 


. 404, 182, 
, 385, 479, 
503, 427, 


Crupe Om ONLY 


244, 434, 000 
445, 430, 000 
396, 481, 000 
890, 417, 000 


(-) 

59, 301, 000} 
64, 683, 000 
92, 565, 000 


(3) 

504, 731, 000 
461, 164, 000 
982, 982, 000 


il not available for 1946. 


2, 658, 062, 000 
2, 464, 570. 000 
3, 795, 207, 000 
3, 187, 845, 000 


(3) 
251, 5 
470, ; 
386, 776, 000 





NATURAL Gas Liquips ONLY 


| 


2. 716, 108, 000 
4, 265, 764, 000 
3, 574, 621, 000 


1, 726, 348, 
1, 850, 445, 
2, 002, 448, 
1, 818, 800, 


(3) 
160, 782, 
183, 749, 
198, 547 


TotTaL Liquip HYDROCARBONS 


(3 
2, 011, 227, 
2, 186, 197, 


2, 017, 347, 


. 277, 644, 000 
, 213, 186, 000 
, 264, 256, 000 
, 351, 847, 000 


000 
000 
000 


, 678, 421, 000 
, 736, 717, 000 


1946 AND 


000 
000 
000 
000 


000 
000 
000 


000 
000 


000 


Estimated 


proved 


reserves as of 
end of year 


219 


THEREAFTER 


20, 
21, 
23, 
24, 


ww 


(5) 


3, 063, 400, 


, 507, 268 
. 348. 146, 
, 483, 012, 
, 024, 515, 
, 589, 206, 
O82, 793, 
, O64, 152, 
, 453, 231, 
. 826, 813, 
. 941, 846, 


873, 560, 
487, 685, 
280, 444, 
649, 489, 


163, 219, 
253, 975. 
540, 783 
729, 012, 


, 036, 779, 
741, 660, 
, 821, 227, 


, 378, 501 


000 
000 
000 
000 
000 


. 000 


000 
000 
000 
000 
000 


000! 


000 
000 
000 


000 
000 
000 
000 


000 
000 
000 
000 


| 
| 
| 
j 
| 
| 





Increase over 


previous y 


(6) 


2, 443, 868 
1, 840, 878, 
1, 134, 866, 
541, 503, 
564, 781, 
493, 497 
— 18, 641, 
389, 079, 
373, 582, 


931, 714, 
614, 125, 
1, 792, 759, 
1, 369, 045, 





90, 756. 
286, 808, 
188, 229, 


704, S81 
079, 567 


2 
1, 557, 274 


As of Dee 


OOF 
OO 
O00 
000 
OM 
DOO 
(Hi 
OOO 
OOF 


O00 
OOO 
OK 


000 








O00 
OO 


000 


0 
" 


\ 


its figures on proved reserves of petroleum, as of Dec. 31, 1945, the committee con 
i under that heading the estimated proved reserves of cycle-plant and lease condensate 
1945, the reserves so included totaled 884,967,000 barrels and as of Dec. 31, 1944, there were 668,701,000 barr« 
Beginning with the report of Dec. 31, 1946, the figures in this table show crude oi! and natural 
It is to be remembered that, previous to Dec. 31, 1946, not all classes of natural gas liquids wi 
For this reason the totals for crude oil and natural gas liquids, as herewith recorded for 1 
1947 and 1948, are not comparable with the figures recorded for years prior to 1946. 
? Crude oil only 
§’ This det 
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TaBLE H-5.—Estimates of proved oil reserves in the United States, on Dec. 31 
1943-49, by States! 


, 


[Millions of barrels} 


State | 1943 1944 | 1945 | 19452] 1946 


Eastern States: | | 
aad | 
Ilinoi — : | 295| 321| 350} 350| 351 | 
Indiana bind : i hal 31 | 31 41 | 4l 
Kentucky ; : 35 41 57 | n= 


Michigan oat : : = 
New York__. 0! 86 a 

Ohio F aa | 39 30 
Pennsylvania | 123} 110 

West Virginia _....._. ; 41 39 


EE ie 





Central and Southern States: 
Arkansas. - - 
Kansas 
Louisiana 
Mississippi 
New Mexico 
Oklahoma 
Texas ---.-- 


| 1, 690 
209 | 267 
563 | 512 | 
970 | 890 
11, 375 |11, 470 |10, 835 | 


| 


15, 585 |15, 675 |14, 882 


Mountain States: | Dd 
Colorado iehthnchgacas : ! ¢ 260 
Montana. --. - 
Wyoming. - --- 


260 | 
108 | 108 | 5 119 
600 | 600 | 578 716 
srasennses 968 | 968 176 | 1,201 
California 3, 337 | 3,344 | 3,410 3,318 | ; | 3,295 | 3, 764 
; Sb | 1 | 2 | 2 2 | S 


| 
Pacific Coast States: 
Other States._.....----- 


20, 453 |20, 827 [19,942 (20,874 |21, 488 (23, 280 | 24, 


Total United States 20, 064 


1 From reports of Committee on Petroleum Reserves, American Petroleum Institute, of the amoun of 
crude oil that may be extracted by present methods from fields completely developed or sufficiently ex- 
plored to permit reasonably accurate calculations. The change in reserves during any year represents 
total new discoveries, extensions, and revisions, minus production. 

2 New basis; excludes condensate, 





Continent and country 


United States 





Czechoslovakia 


Netherlands 


+ 








TABLE H 


North America 
South America 


Europe (including U 


Middle East. 


World Total 





ENERGY RESOURCES) 


Estimated 
reserves 


(Jan. 1, 
1950) 


, 200, 000 
2, 800 | 


850, 000 
, 909, 000 


, 961, S00 


| 
250, 000 
20, 000 | 
20, 000 | 


10, 000 
300, 000 
28, 000 
160, 000 


260, 000 | 


500 000 


548, 000 


9, 0OO 


75, 000 | 


2, BOO 
4, 250 
150, 000 
3, 700 
2. 000 
50, 000 
20, 000 
350, 000 


, 800, 000 


Crude petroleum—estimated proved reserves for world ! 


Total Western Hemisphere. 


Total Eastern Hemisphere_- 


1 Twentieth Century Petroleum Statistics, 1950. 


Oil and Gas Journal. 


Percent 


reserves 


01 
09 


. O01 
.10 


01 
19 
01 


. 06 
. 02 


46 || 


49 





[Thousands of barrels] 


Continent and country 


Africa 
Algeria and Morroco 
Egypt 


Asia: 
Bahrein 
British Borneo 
Burma 
China and Formosa 
India 

n 

Iraq 

Japan 

Kuwait 

Netherlands E 

Indies 

New Guinea____ 

Qatar. 

Sakhalin 

Saudi Arabia 

Turkey __ 


Total 


Total 


Europe (including U.§ 
S. R.) 
Yugoslavia 


Continued 


Total 


Total__ 


world 
serves. 


{Thousands of barrels] 


| Total re- 
serves, Jan. 1, 
1950 


| | 
| 27, 961, 800 | 
| 10, 548, 000 | 


, 009, 950 





o ' 


38, 509,800 | 34, 369, 





| Estimated 
reserves 


l, 


4, 000 


2, 500 
_ 000 


2, 500 


0, 000 
, 000 


000 


, 000 
. 000 


000 


, 000 
, 000 
, OOO 


, 000 
, 000 | 
. 000 
5, 000 
, 000 | 
3, 000 


, 558, 000 


78, 280, 250 





1 Twentieth Century Petroleum Statistics. 1950. DeGolyer and McNaughton, Dallas, Tex., p. 1. 


Oil and Gas Journal 


26, 563,710 | 
7, 805, 520 








| 5, 009, 950 50, 100 | 

202, 500 198, 450 | 

32,913,000 | 13, 823, 460 | 

1, 645, 000 | 460, 600 
Sees shies 

| 39,770,450 | 14, 532, 610 | 


78, 280, 250 48, 901, 840 | 


De Golyer and McNaughton, Dallas, Tex., p. ‘ 








Taste H-6.—Estimates of petroleum reserves in principal producing countries ' 
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world 
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TABLE H-8.—Petroleum reserves in the Middle East estimated Dec. 31, 1949 


| - z . is f ; as "8 ‘ . 
United States ee Other British | British-Dutch) French inter 
interests interests | interests interests ests 


Country Total 


Per- | Billion; Per- | Billion; Per- | Billion) Per- | Billion| Per- | Billion 
cent |barrels| cent \barrels| cent \barrels| cent \barrels, cent | barrel 

Iran 56 7.28 | 44 5. 72 

Iraq 3. 78 2.14 | 23.75 2.14 5 | 44 

Kuwait 5 7.50 | 50 

Saudi Arabia 11. 00 

Bahrein . 50 

Qatar 23. 75 -12 

Others ‘ 5 - ld 


Total 43.42 | 21.36 7. 2. 56 2. 36 +. 60 


rotal British and British-Dutch 25.58 billion barrels 
Total European ‘ p 27.84 billion barrels 
Total United States__. ‘ 5 ; 21.36 billion barrels 


Natural gas 

The first attempt to estimate natural gas reserves was made in 1925. 
The proved recoverable reserves were estimated in that year at some 
23 trillion cubic feet... From that time successive estimates have been 
higher, until that of December 31, 1949, reached the total of over 180 
trillion. 

As in the case of petroleum reserves, Texas has by far the largest 
proportion of natural gas reserves. Of the total, Texas has 55 per- 
cent, Louisiana 15 percent, Kansas 7.8 percent, Oklahoma 6.4 percent, 
California 5.5 percent, New Mexico 3.4 percent, with the rest seat- 
tered (H-10). 

Alaska is known to have some natural gas. There is one small gas 
well now producing in the Point Barrow region for consumption at 
Camp Barrow on the Arctic coast. It is probable that others could 
be drilled elsewhere on the north slope which would be of commercial 
importance were they located closer to consuming centers. No esti- 
mates have been made of natural gas reserves in Alaska. 


1 Gas Facts, 1949, American Gas Association, p. 22. 
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TaBLE H-9.—Summary of annual estimates of natural gas reserves 1945-49 


[Millions of cubic feet] 





























Natural gas added during year | 
i | 
| Net change! Net pro- | — | Increase 
Year | . Discoveries} Totalof | inunder- | duction | aie | over 
Extensions jof new fields) discoveries,| ground during | sofend | Previous 
and and new | revisions, storage year | Of s . year 
revisions poolsin | and or year 
old fields | extensions | | 
fica rene Lee 
1945 : 26 anoxia es ‘ntijudiie -------.| 147,780,367 | : 
1946 () (*) | 17, 729, 152 (@) | 4,942,617 | 160,575, 901 | 12, 786, 535 
1947 : 7, 570, 654 3, 410,170 | 10, 980, 824 | @) 5, 629, 811 165, 926, 914 5, 351, 013 
1948 9, 769,483 | 4,129,089 | 13,898, 572 | 51,482 | 6,007, 628 173, 869, 340 | 7, 942, 426 
1949 8, 061, 429 4, 612, 870 12, 674, 299 | 82, 746 6, 245,041 | 180,381,344 | 6, 512, 004 














1 Not estimated separately. 





NotE.—Volumes are calculated at a pressure base of 14.65 pounds per square inch, absolute, and at a 
standard temperature of 60° F. 















Source: AGA Committee on Natural Gas Reserves. 





TaBLeE H-10.—Estimated proved recoverable reserves of natural gas, by State, 1948-49 


[Millions of cubic feet] 


Dec. 31, 1949 









| ‘ 
1948 ahs | Under- 
Total a | Associated | Dissolved | ground 
” | storage 




















United States _- ; 173, 869, 340 | 180, 381, 344 (126, 117, 504 | 27, 588, 672 | 26, 386, 698 


| ~ 
J 

























Arkansas. - 901, 838 874, 190 438,861 | 161,224 | 272, 645 1, 460 
California 10, 192,593 | 9, 991, 635 2, 773,105 | 2, 357, 637 | 4,845, 763 | 15, 130 
Colorado 1, 349, 179 1, 227, 095 580, 442 33, 603 | 613, 050 | 0 
Lilinois 227, 804 | 233, 192 5, 692 15, 000 | 212, 500 0) 
Indiana-. 21, 600 | 25, 200 | 5, 000 0 | 20, 200 | 0 
Kansas. - - : 14, 407,832 | 14, 089, 560 | 13, 702, 217 127, 988 | 230, 206 29, 149 
Kentucky. ; 1, 378, 151 1,349,397 | 1, 270, 903 0 | 66, 000 | 12, 404 
Louisiana 23, 977, 520 | 26,687,811 | 20,954,929 | 4, 135, 685 | | 0 
Michigan ‘ - 182, 987 214, 911 45, 642 0 21, 774 
Mississippi : , 336 | 2,528, 969 1, 764, 540 | 415, 030 | | 0 
Montana 2, 605 | 803, 471 | 767, 051 6, O88 | 2, 991 
New Mexico. 5, 606, 361 | 6, 241,003 | 3, 137, 497 2, 252, 569 | 11, 208 
New York 67, 615 5 56, 310 0 | 9.715 
Ohio 629, 453 (i 549, 097 | 0 | 66, 974 
Oklahoma 11, 332, 445 | 11, 625, 97§ 7, 873, 220 | 969, 132 | 16, 119 
Pennsylvania 617, 410 621, 680 520, 069 | 0 | ) 58, 361 
Texas... . 95, 708,553 | 99,170,403 | 68,579,797 | 16, 959, 726 | 13, 630, R80 | 0 
Utah... 69,798 | 65,877 65, 269 0 | 308 | 0 
West Virginia 1, 737,167 | 1, 715, 1, 587, 107 0} 85, 500 42, 626 
Wyoming | 2,093,740 | 2,173, 677 1, 328, 615 148,290 | 696, 208 474 
Miscellaneous ! 10, 353 23, 105 | 12, 141 6, 700 | 4, 264 | 0 
| } 













1 Includes Alabam:z ., Florida, Mz aryland, “Missouri, Nebraska and Vv irginia. 


Note.—Volumes are calculated at a pressure base of 14.65 pounds per square inch absolute, and at a stand 
ard temperature of 60° F. Reserves of dissolved gas were estimated jointly with the API Committee on 
Petroleum Reserves. Shrinkage caused by natural gas liquids recovery excluded. 


Gas Facts, 1949. 





Source: American Gas Association, 
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Coal 


Coal is America’s most plentiful source of mineral energy according 
to current estimates of reserves. Original reserves have been esti- 
mated for all ranks as of January 1, 1950, at almost 2% trillion short 
tons. Of this amount, a little more than half is designated as bitu- 
minous (1.3 trillion) about 19 percent or about 500 billions is of 
subbituminous rank; over 700 billion tons is lignite, and less than 1 
percent or about 24 billion tons is anthracite. 

Totals for each rank, by States, are noted in table H-11 for esti- 
mated original reserves, production and losses in mining, remaining 
reserves and recoverable reserves as of Januar v 1, 1950. 

Estimates of the amount and extent of United States coal reserves 
are the result of considerable volume of information of varying degrees 
of accuracy. Much has been inferred from geologists’ observations of 
surface out-croppings, exploratory tunnels, shafts, and core drilling 
taken from coal seams. Some has been incidental, as that resulting 
from drilling for petroleum, natural gas, and water, and while explor- 
ing for other minerals. Some has been accidental, such as observa- 
tion of cuts made in the earth’s surface by rivers and natural causes 
such as landslides, building of highways and railways. 

The formerly held view that ‘coal reserves are almost limitless is 
rapidly giving way to a more realistic estimate of what these reserves 
are most likely to be. Even with present programs of reserves 
evaluation, based on scientific measurement of coal seams and their 
extent, much of the estimate is inferred from inadequate, outdated 
geological information and may actually be much less. For example, 
it has been assumed that the Pittsburgh coal bed is of uniform depth 
and thickness throughout the area it 1s known to exist, hundreds of 
square miles of Ohio, Pennsylvania, Maryland, West Virginia. 
However, exploratory drillings in recent years have shown that while 
it is generally continuous it may be very thin or even absent locally. 

Much coal that will probably never be mined is also included in 
estimates of the original reserves such as thin deeply buried beds that 
may be so expensive to mine as to eliminate them from practical 
consideration. 
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TaBLe H-—11.—Coal reserves of the United States, Jan. 1, 1950, by rank (reserves 


depleted to Jan. 1, 1950) 


{In thousands of short tons] 
BITUMINOUS COAL 













i ; 
> nt | 
j : “remy Recoverable 
Dee has : _ and lost a remreen 
Estimated | Produced | in mining, | Remaining | 5...) 950 
State original | to Jan. assuming reserves | caeaeh ’ 


reserves | 1, 1950! | past losses | Jan. 1, 1950 
| | equal pro- 
j duction 


50 percent 
recovery 












































| } 

Alabama | 67, 570, 000 821,590 | 1, 643, 180 65, 926, 820 | 32, 963, 410 
Arkansas | 1, 396, 000 | 82, 785 | 165, 570 1, 230, 430 | 615, 215 
Colorado | 213, 071,000 | 357, 719 | 715,438 | 212,355,562 | 106, 177, 781 
Georgia ; 933, 000 11, 533 23, 066 909, 934 | 454, 967 
Illinois 7 171, 905, 000 3, 131, 997 6, 263, 904 165, 649 006 | 82, 820, 502 
Indiana 53, 051, 000 984, 137 1, 968, 27 51, OSz, 726 25, 541, 363 
lowa 29, 160, 000 343, 162 | 686,324 | 28, 473, 676 | 14, 236, 838 
Kansas 2 17, 574, 000 39, 800 | 319, 600 | 17, 554, 400 | 8, 777, 200 
Kentucky 123, 327, 000 1,951,803 | 3, 903, 606 119, 423, 394 | 59, 711, 607 
Maryland 8, 043, 000 | 259, 943 | 519, 886 7, 523, 114 | 3, 761, 557 
Michigan 5, 900 446, 240 | 5 77, 000 219, 900 | 109, 950 
Missouri , O16 257, 787 515,574 | 78, 846, 442 | 39, 423, 221 
Montana , 610 31, 491 | 62, 982 | 2, 299, 628 | 1, 149, 814 
New Mexico 700 | 88, 189 176,378 | 10,771,322 | 5, 385, 661 
North Carolina 462 | 1, 054 | 2,108 | 108, 354 | 54, 177 
Ohio |  &6, 497, 000 1, 694, 259 3, 388, 518 83, 108, 482 | 41, 554, 241 
Oklahoma 54, 951, 000 158, 846 317, 692 54, 633, 308 | 27, 316, 654 
Pennsylvania 75, 093, 459 7, 416, 956 | 14, 833, 912 60, 259, 547 | 30, 129, 774 
Tennessee - 25, 665, 000 | 324, 718 649,436 | 25, 015, 564 | 12, 507, 782 
Texas 8, 000, 000 | 10, 706 21, 412 7, 978, 588 3, 989, 204 
Utah 88, 184, 000 | 195, 833 391,666 | 87, 792, 334 | 43, 896, 167 
Virginia 21, 149, 000 | 538, 887 1, 077, 774 20, 071, 226 | 10, 035, 613 
Washington } 11,413,000 | 123, 804 | 247,608 | 11, 165, 392 5, 582, 696 
West Virginia 116, 618, 447 | 4,979, 385 9, 958, 770 106, 659, 677 | 53, 329, 838 
W yoming | 13, 234, 950 | 230, 272 | 460, 544 | 12, 774, 406 | 6, 387, 203 
Other States ° 820, 000 | 4,956 | 9, 912 810, O88 405, 044 

Total 1, 280, 735, 544 | 24,057,852 | 48, 100, 224 |1, 232, 635, 320 616, 317, 660 


SUBBITUMINOUS COAL 



























Colorado... . 104, 175, 000 j 215,012 | 103, 959, 988 51, 979, 994 
Montana | 132, 151,060 | | 249, ORS 131, 901, 972 65, 950, OR6 
New Mexico | 80,801, 200 | | 64, 452 50, 736, 748 | 25, 368, 374 
Utah | «5, 156, 000 | 2. 5.6641 5, 150,336 | 2, 575, 168 
Washington | 52, 442. 000 19, 100 | 38,200 | 52, 403, 800 | 26, 201, 900 
Wyoming § 108, 318, 900 | 132,103 | 264,206 | 108, 054, 694 54, 027, 347 
Other States 7 15, 500, 000 3, 832 7, 664 15, 492, 336 | 7, 746, 168 

Total. : 468, 544, 160 $22, 143 844,286 | 467, 699, 874 233, 849, 937 






See footnotes at end of table, p. 155, 
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TaBLe H-11.—Coal reserves of the United States, Jan. 1, 1950, by rank (reserves 
depleted to Jan. 1, 1950)—-Continued 
[In thousands of short tons] 


LIGNITE 


Produced 









and lost Re : - 
Estimated Produced | in m Remainir careers reel 
State original to Jan. issuming reserves aoe : 
reserves 1, 1950 past loss Jan. 1, 1950 0 aaa 
equal pro é 
duction — 
Arkansas 90, 000 0 0 90, 000 $5, (OM 
Montana 87, 533, 270 1,213 2, 426 87, 530, 844 43, 765, 422 
North Dakota 600, 000, 000 67, 856 135, 712 599, S64, 288 299, 932, 144 
South Dakota 1, 020, 000 ¥21 1, 842 1, O18, 158 OY, } 
Texas 23, 000, 000 51, 341 102, 682 22, 897, 318 1, 448 , 
Wyoming ° ; 
Other States 49, 963 1 2 49, O61 24. O81 
Total 711, 693, 233 121, 332 242, 664 711, 450, 569 725, 285 
ANTHRACITE AND SEMIANTHRACITE 
| | | 
Arkansas | 230, 000 | 9, 109 | 18, 218 | 211, 782 | 105, 891 
Colorado } 100, 000. | 5, 921 | 11,842 RX, 15S | 44, 079 
New Mexico | 5, 700 1,092 | 2, 184 516 1, 758 
Pennsylvania 22, 805, 000 4, 916, 006 9, 832, 012 12, 972, G&S 6, 486, 494 
Virginia 5u0, 000 9, 592 19, 184 $80), 816 240, 408 
Washington 23, 000 0 0 23, OOO 11, 500 
Total 23, 663, 700 4, 941, 720 9, 883, 440 13, 780, 260 6, 890, 130 
Total, all ranks of coal 2, 484, 636, 637 | 29, 543,047 | 59,070,614 2, 425, 566, 023 1, 212, 783, 012 
Production, 1800 through 1885, from The First Century and a Quarter of American Coal Industry, by 
H. N. Eavenson, privately printed, Pittsburgh, 1942; production, 1886 through 1949, from U.S. Bureau of 
Mines Minerals Yearbooks, unless otherwise indicated. 
2? Remaining reserves, Jan. 1, 1946 
’ Production, Jan. 1, 1946, to Jan. 1, 1950 
¢ Michigan Geological Survey Division, as cited in U. S. Geological Survey Circular 77, p. 56, 1950 
Past losses assumed to be 40 percent of coal originally in the ground 
6 Includes Arizona, California, Idaho, and Oregon. 
7 Includes Arizona, California, and Oregon. 
‘Small reserves and production of lignite included under subbituminous coal. 
* Includes California and Louisiana, 
Source: Geological Survey, U. 8. Department of the Interior, Circular 94. Coal Resources of the United 


tates, a progress report, Nov. 1, 1950, by Paul Averitt and Louisa R. Berry! 


Total remaining reserves of coal by States for all ranks, estimated 
January 1, 1950, reveal that North Dakota has by far the largest 
amount. This is due to the huge deposits of lignite, estimated at 
600,000,000,000 tons. Colorado has the largest amount of bituminous 
coal, over 212,000,000,000 short tons. Next in rank are: Illinois with 
165,000,000,000 tons; Kentucky, with 119,000,000,000 tons; and West 
Virginia, with nearly 107,000,000,000 tons, with the rest having lesser 
amounts. 

Subbituminous coal reserves remaining as estimated January 1, 
1950, are largely concentrated in the Rocky Mountain States of 
Colorado, Montana, and Wyoming. 

Lignite is found in only eight States. North Dakota, as noted 
above, accounts for most of the reserves of this rank. Some is found 
in the adjoining States of Montana and South Dakota. A small 
amount is located in a belt crossing eastern Texas, extending north and 
east through Arkansas, Louisiana, and Alabama. 


76468—51 12 
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ENERGY RESOURCES 


Figure H—-1.—RemaAtninGc Coat RESERVES OF THE UNITED STATES, JANUARY I, 
1950, sy Srares, AccorDING TO TONNAGE AND Heat VALUE. 


(Upper bor for each state shows cool reserves by tons, 
lower bor shows cool reserves by Btu's.) 
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1 Data from 1950 revised estimates. . 
2 Includes Arizona, California, Idaho, Louisiana, and Oregon. 


Source: U. 8. Geological Survey. ' y ‘ sd 
Norte.—W yoming, Montana, Michigan, New Mexico, and North Carolina on new basis; not comparable. 
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Estimates of original coal reserves for Alaska, made in 1944-45 are 
107,000,000,000 tons for all ranks. 

Of the total estimated original coal reserves of Alaska, slightly under 
3,000,000,000 short tons, or less than 3 percent, are accessible by 
present means of transportation: 84 percent of these reserves is of 
subbituminous and lignite ranks located in the Pacific Ocean drainage 
area and on the Alaska Peninsula. In the Aretic Ocean drainage area 
there are an estimated 22,000,000,000 tons of bituminous rank coals, 
but remote from present means of transportation. This represents 
over 92 percent of all the reserves of that rank in Alaska. Nearly 
three-fourths of Alaska’s original reserves of subbituminous and 
lignite is also located in remote Arctic Ocean drainage areas. 

It is clear that development of Alaskan coal resources, including the 
1,000,000,000 tons of anthracite in the Pacific drainage and peninsula 
areas within 40 miles of transportation, await transportation facilities 
or development of mining technique under Arctic conditions. 

Despite the seemingly plentiful supplies of coal, some shortages of 
certain specialized types have developed. Among the most important 
is that of coal for use in mahing metallurgical coke. Reserves of the 
best type for this purpose—low- and medium-volatile bituminous rank 
with low ash and sulfur content—are small and are being rapidly 
depleted. 

The reserves of metallurgical coal are mostly in the East, principally 
in West Virginia, Pennsylvania, Kentucky, and Virginia. 

In a few areas in the West, principally Colorado, Utah, New Mexico, 
Oklahoma, and Arkansas coal is produced that is satisfactory for coke 
when used. 


TABLE H-13. 


West Virginia 
Pennsylvania 
Maryland 
Oklahoma 
Arkansas. . 
Virginia 
Other States 


Total 


Source: Geological Survey, Circular 94, 1950. 


Reserves (in 
thousands of 
short tons 


10, 251, 139 
5, 672, 905 
4, 021, 500 
2, 000, 000 
1, 226, 000 

400, 000 

934, 000 


24, 05, 344 


Original low-volatile bituminous coal reserves 


Percent of 
total United 
States re- 


Percent of 
total reserves 
in State 


RR 
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There are other blends of coals that can be used for the manufacture 
of coke, and blends of coal with noncoking ingredients such as anthra- 
cite fines, petroleum coke, or low-temperature char. 


Taste H-14.—Estimated original coal reserves of the world by continents and 
principal coal-producing countries 


| 
Original re- 
serves (in 
thousands of 
of metrie tons) 


er ‘er Oo 
oaited Percent of 
| al 

total world total 


North America: | | 
VIE CONE Sh. o cndncdcswsnudeseuns ee .-| 2,254, 027, 000 
Alaska 3__ i - sad caentl 97, 426, 000 
Canada ee 7 Lhe 89, 644, 000 


Total es ad c ei -----| 2,441,097, 000 | 
Asia: | 
U.S.S. R.3 ? anions : 1, 200, 000, 000 | 
China... to ; | 1,011, 000, 000 
India kant 62, 143, 000 
Japan | 16, 218, 000 
Others 4_. ae sania : 7, 563, 000 | 


Total ; es . ‘ ; : ine 2, 296, 924, 000 | 


Europe: | 
Germany : ee 336, 274, 000 
United Kingdom | 172, 200, 000 
Poland ’ ae ; | 80, 018, 000 
Czechoslovakia. . ‘ ot 18, 950, 000 
Portugal___- ; ‘ ; me? 10, 236, 000 
Others 5..... . oe | 31, 134, 000 


WO soc c5% i : <6uks 648, 812, 000 | 


Africa 
Union of South Africa 205, 395, 000 
Others ° i | 1, 930, 000 





Total P ‘ : 207, 325, 000 | 


Australasia | | 
Australia. - - 53, 100, 000 
Others 7__. 546, 000 


Total . . 53, 646, 000 | 


South America: | 
Chile : | 2, 116, 000 51. 4 
Others § : 2, 000, 000 j . 034 


Total 7 - ae 4, 116, 000 07 


World total__-- ; ra . 5, 651, 920, 000 ; 100. 00 


1 Estimate of original reserves as shown in tables H-11 and H-12, converted to metric tons. 

2? Estimate of original reserves converted to metric tons. 

3 Total for European Russia included with Asiatic Russia. 

4 Includes Korea, Malaya, Manchuria, and Turkey. 

§ Includes Austria, France, Belgium, Bulgaria, Denmark, Greece, Hungary, Italy, the Netherlands, 
Norway, Rumania, Sweden, and Yugoslavia. 

6 Includes Algeria, Belgian Congo, French Morocco, Madagascar, Nigeria, and Tanganyika. 

7 Includes New Zealand and New Caledonia. 

§ Includes Peru, Honduras, Colombia, and Brazil. 


Source: Geological Survey, Circular 94, 1950. 
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Coat RESERVES OF ALASKA! 


No significant modification in the attached figures, which were prepared by 
C. Wahrhaftig in 1944-45, is required at present. 

Coal investigations since that time in Alaska have been largely oriented toward 
more detailed understanding of the Nenana, Matanuska, and Homer fields. 
Specific changes in the reserve figures for these fields would not radically alter the 
composite figure in the table. Reestimates of the Matanuska reserves will be 
made when the current drilling program in the Wishbone Hill area is completed, 
probably at the end of the 1951 field season. Likewise, current work in the 
Nenana area, to be completed in the field season of 1951, will permit considerable 
revision of reserves for that coal field. A reestimate of the Homer field may be 
justified when the results of the past season’s investigations are received, or at 
least after another season’s work in this Kenai lowland area. 

Some additional information has become available on the coals in the Arctic 
Ocean drainage, as a byproduct of oil investigations in that area, but the priority 
for oil resources data and the inaccessibility of the coal fields has not warranted 
special effort to assemble and integrate the new coal data for the Arctic area. 
Coal reserves on the North Slope are unquestionably large. Most of the coal is of 
subbituminous rank. Beds as much as 20 feet thick are known. 


Estimated original coal reserves of Alaska 
[In thousands of short tons] 


| 
| Within 40 
miles of 

Accessible present 
by present | meansof | 
means of | transpor- 
| 
| 


| Remote 
from 
present 
means of 
transpor- 
tation 


Total 
transpor- tation, but 
tation not immedi- 
ately avail- 

able 


Bituminous coal 


Arctic Ocean drainage 22, 000, 000 22 10, DOF 
Yukon and Kuskokwim drainage basins ! (?) 
Pacific Ocean drainage and Alaska Peninsula 150, 000 1, 350, 000 000 


Total 150, 000 1, 350, 000 22, 000, 000 23, O00 
Subbituminous eoal and lignite 


Arctic Ocean drainage | | 60, 000, 000 | j 000 
Yukon and Kuskokwim drainage basins ! 400, 000 000 
Pacific Ocean drainage and Alaska Peninsula ° 2, 400, 000 19, 600, 000 186, 000 22, 000 


Total_-.- 2, 400, 000 20, 000, 000 60, 186, 000 2, 000 





Southeastern Alaska 


, 000 

Anthracite 
a eco eae SS l 
} 1, 000, 000 Se a 000 


Pacific Ocean drainage and Alaska Peninsula ?_ 


a 
a 
| 


Total, all ranks___- salt cs + 2, 858, 000 | ~ 92, 350, 000 | ; 82, 186, 000 | “107, 394, 000 
| | | 


Excludes areas south of the Tanana River tributary to the Alaska Railroad and the Richardson Highway 
? Present, but quantity unknown. 


’ Includes areas excluded in Yukon and Kuskokwim drainage basins. 


Source: Geological Survey Circular 94, Coal Resources of the United States, a progress report, Nov. 1, 
1950, by Paul Averitt and Louise R. Berryhill. 


i Statement by P. L. Killeen, Uniten States Geological Survey. 
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Coxinec Coat ReEseRVES! 


Coke is a manufactured product, and in spite of the frequent use of the term 
“coking coal,” there is actually little coal that can be used alone to produce coke 
satisfactory for metallurgical processes. Coal of medium-volatile bituminous 
rank is best for use in coke production, but reserves of coal of this rank are small 
and are rapidly being depleted. Coke that is equally satisfactory, however, 
can often be produced by blending together two different ranks of coal Gener- 
ally, 15 to 30 percent low-volatile coal is used in a blend with high-volatile coal 
that alone produces only an inferior coke. Poorly coking coal is sometimes 
improved by blending with such noncoking ingredients as anthracite fines, petro- 
leum coke, or low-temperature char. 


In addition to rank, the basic plant constituents of a coal also 


seem to be 
important in determining the suitability of a coal for manufacturing coke, and 
such deleterious constituents as ash and sulfur must not be present in excessive 
quantities. 

Most of the reserves of high-rank and high-quality 
production are found in the East, principally in West 
Kentucky, and Virginia a few areas in the West 


Utah, New Mexico, Oklahoma, and Arkansas, coal is produce 
ee bi 


ror 


manufacture of coke when used in blends. Reserve 
1 have bee 1 de eribe d in a previous report.* 
ecause of the almost limitless possibilitic s of ble 
n the manufacture of coke, and because of the 
amounts of impurities in coke 
ties to decrease as the higher-rank a1 
sible eokir i 


( 
Cl 


» 
establish certain categories of coal ace 
controrming 


COKE, and to repo! 


ginal LOwW=-VoOlLai? iminous coal reserves ot 


O00 


West Virginia 
nnsylivania 
wyland 4, 021, 500 
Oklahoma 2. 000, 000 
Arkansas 1, 226, 000 
Virginia 400. 000 


Other States 934, 000 


Total 


10, 251, 139 


| 5, 672. 905 
\T 


544 


, 505, 


The total coal reserves of some of the States shown in the above table may no 
doubt be reduced by detailed mapping and more restricted methods of calculating 
reserves, and the reserves of low-volatile bituminous coal will be lowered accord- 
ngly. The proportion of low-volatile coal reserves to total coal reserves can be 
expected to remain approximately the same, however, as both the figures in the 
above table and the figures for total reserves in tables H—11 and 12 were obtained 
by the same methods. The value of the table lies not in the figures cited, but in 
the percentage of total reserves that the figures represent. 


From United States Department of Interior, Geological Survey, Coal Resources of the United States, 
} progress report, November 1, 1950, by Paul Averitt and Louise R. Berryhill. Circular 94, 1950. 
Berryhill, L. R., and Averitt, Paul, Coking Coal Deposits of the Western United States: U.S 

| Survey Circular 90. In preparation 


Geologi- 
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On a tonnage basis the original reserves of low-volatile bituminous coal repre- 
sent 1.0 percent of the total original reserves of coal of all ranks in the United 
States. Mining has been carried on extensively in the areas containing low- 
volatile coal, however, because of the desirable qualities of this rank of coal. As 
a semismokeless fuel with a high heat value, it has many uses in addition to the 
production of coke. In 1947, for example, 84,000,000 tons of low-volatile coal 
were mined, of which only about 25 percent was used in manufacturing coke.! 

In many areas of less desirable and less readily accessible coal in the United 
States, the remaining reserves are very nearly equal to the original reserves be- 
cause little mining has been done. The areas of low-volatile coal, on the other 
hand, are rapidly being exhausted, and the remaining reserves of this coal must 
now be less than 1 percent of the total coal remaining in the United States, of which 
no more than half can be regarded as recoverable. With a more or less limited 
supply of low volatile coal available, it is apparent that coking operations and 
metallurgical processes must soon be adjusted to permit increasing use of thé 
Jower ranks coal, of which larger reserves still remain. 


RESERVE ESTIMATES 


Estimates of coal reserves cannot readily be compared with estimates 
petroleum and natural gas reserves, because the differences in the mode of occur- 
rence of these fuels necessitate different methods of calculating reserves. Coal 
occurs in stratified deposits in sedimentary rocks, and the beds maintain a fairly 
uniform thickness over relatively large areas. From geologic observations made 
at the outcrops of coal beds, in mines and prospect pits, and from evidence supplied 
by drilling operations, the total quantity of coal in the ground can be estimated 
with reasonable accuracy. In the same way, estimates of total reserves of 
bituminous sandstone and oil shale can be obtained because these substances also 
occur in stratified deposits of measurable thickness and lateral extent. 

Liquid petroleum and natural gas, on the other hand, are mobile substances that 
move through minute openings in the rocks, and accumulate only where geologic 
relations provide traps that prevent further migration. As a great variety of 
structural and stratigraphic relations create such traps, the total number of them 
existil be pre- 
dicted accurately, nor can the ultimate amount of recoverable oil or gas contained 
in these traps be ascertained. Only proved reserves, or reserves in developed 
areas, can be estimated with any certainty for petroleum and natural gas, and, 
consequently, the estimates must be changed annually to accord with new dis- 
coveries and with production. 

Although recognizing the difficulty of comparing reserve estimates for various 
ypes of mineral fuels, it is considered desirable, nevertheless, to indicate the 
relation of coal reserves to the total mineral-fuel reserves of the United States 
In order to show reserves of the several different fuels on as nearly similar bases 
as possible, two separate tables (tables H—15 and H-16) are presented, each repre- 
senting a major point of view in regard to reserve estimates. 

Table H—15 shows the total ultimately recoverable mineral-fuel reserves of the 
United States as of January 1, 1950. A coal reserve estimate of 1,212.79 billion 
tons is shown in.this table. It includes measured, indicated, and inferred reserves 
of coal in both thick and thin beds, under light and heavy overburden. 

Several attempts have been made to obtain comparable figures for petroleum 
and natural-gas reserves. These attempts have been based on the assumption 
that the total volume of marine sedimentary rock in the United States within 
range of exploration by drilling will vield petroleum and natural gas in amounts 
proportional to the yields obtained from the volume of rock explored thus fa 
The estimates are in good agreement. In 1948 Weeks estimated the original, 
potentially recoverable reserves of petroleum in the United States to be 110 billion 
barrels,? and in 1950 Pratt estimated the amount to be 100 billion barrels.* 
Using the same methods, Terry estimated the original, potentially recoverable 
natural-gas reserves in the United States to be 400 trillion cubic feet.‘ 


ig in the widespread thick sequences of sedimentary rocks cannot 


! Fieldner, A. C., Coal for coke production: T 
1950 

2 Weeks, L 
Geologists Br 

3 Fanning, 


‘ Fanning 


eR 14 


. 8. Bureau of Mines Information Circular 7559, pp. 13-14, 


G., Highlights on 1947 Developments in Foreign Petroleum Fields: Am. Assoc. Petroleun 
ll., vol. 32, No. 6, p. 1094, 1948. 


.. M., Our Oi! Resources, second edition, p. 151, MeGrew-Hill Book Co., New York, 1950 
.. M., Our Oil Resources, first edition, p. 149, McGraw-Hill Book Co., New York, 1945. 
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I 
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These figures, of course, are intended to represent total potentially recoverable 
original reserves; that is to say, past production, present proved reserves, and 
assumed future discoveries. To make them comparable with the figure for total 
potentially recoverable coal reserves as of January 1, 1950, they must be reduced 
to allow for production to January 1, 1950. The figure used in table H—15 of 
61.07 billion barrels for potentially recoverable petroleum reserves as of January 
1, 1950, was obtained by subtracting total recorded production of petroleum 
to January 1, 1950, from Pratt’s estimate of 100 billion barrels. Similarly, the 
figure of 277.64 trillion cubic feet for potentially recoverable natural-gas reserves 
as of January 1, 1950, was obtained by subtracting total recorded production of 
natural gas to January 1, 1950, from Terry’s estimate of 400 trillion cubic feet. 

Table H—16, which is prepared on a more conservative basis than table H-—15, 
shows what is here termed the total assured recoverable mineral-fuel reserves of 
the United States as of January 1, 1950. The estimates of 28.38 billion barrels 
of petroleum and 180.38 trillion cubic feet of natural gas shown in table H—16 
represent proved reserves as currently appraised by the American Petroleum 
Institute and the American Gas Association.® To correspond with these estimates, 
an estimate for coal reserves is included that is intended to represent only measured 
and indicated reserves of coal in beds 28 inches thick or more under less than 2,000 
feet of overburden. The figure of 363.85 billion tons for assured coal reserves 
in this restricted category was derived from a consideration of the reserve esti- 
mates for Michigan, Montana, New Mexico, North Carolina, and Wyoming for 

ich e rescrves of coal have Seen classified according to thickness of bed 
and overburden. On an average in these States, the measured and indicated 
reserves of coal in beds 28 inches thick or more, under less than 2,000 feet 
of overburden, total roughly 30 percent of the total coal reserves. This per- 
centage was, therefore, applied to the figure for total recoverable coal reserves 
of the United States shown in table H—15 to obtain the estimate for assured coal 
reserves shown in table H-16. A further study of the same five States indicates 
that approximately half of the assured coal reserves, or 15 percent of the total 
coal reserves, can be regarded as measured reserves of coal in beds 28 inche s thick 
or more under less than 2,000 feet of overburden. 

According to tables H—15 and H-16, the reserves of coal in the United States 


* < ’ 


vhen compared on a B. t. u. basis, represent 87.43 percent of the total potentially 
recoverable mineral-fuel reserves, or 83.06 percent of the total assured recoverable 
mineral-fuel reserves. It is interesting to note that these two figures are so 
nearly the same. 


Lire Expectancy or UNITED States Fuvet REsERVEs 


Because of the many imponderable factors to be taken into consideration, it is 
impossible to estimate the life expectancy of fuel reserves in the United States 
with any degree of accuracy. 

Appraisal of the life expectancy of any individual fuel is further complicated by 
the interchangeability of most fuels, and by a choice of fuel, at most installations, 
largely determined by cost. 

Because the life expectancy of petroleum and natural-gas reserves will be greatly 
extended as the relative use of coal and other fuels is increased, and because of the 
possibility of additions to petroleum and natural-gas reserves, not allowed for in 
this report, an estimate of the life expectancy of any of these fuels is subject to 
serious questions. 

The life expectancy of coal reserves is influenced by several additional factors. 
\t present only about 30 percent of the total coal reserves in the United States 
can be said to be accurately measured or definitely indicated to be present from 
available information on the distribution and thickness of coal beds and coal- 
bearing rocks, and its true quantity remains to be verified. Reserves, recover- 
ability, and utilization of coal are subject to much change in the future, which will 
affect any estimate of life expectaney. 

Although it is thus impossible to predict the life expectancy of the séveral 
nineral fuels, the ratios between the currently estimated recoverable reserves of 
each fuel and the present annual rates of production provide figures that are some- 
what more meaningful for comparative purposes than the reserve figures alone. 
\s shown in table H—15, the ultimately recoverable reserves of coal in the United 
States are 1,612 times the average annual production during the period 1940 to 
1950, the ultimately recoverable reserves of petroleum are 34 times the average 

Che Oil and Gas Journal, vol. 48, No. 45, pp. 56-57, March 16, 1950. 

Summarized from text of GS Circular 94, to explain tables H-15 and H-16. 
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annual production, and the ultimately recoverable reserves of natural gas are 59 
times the average annual production. 

Table H-—16, which is identical in arrangement to table H—-15, but based more 
conservatively on appraisals of proved or definitely assured reserves, shows that 
the assured recoverable reserves of coal in the United States are 484 times recent 
average annual productionyg the assured reserves of petroleum are 16 times the 
average annual production, and the assured reserves of natural gas are 38 times 


the average annual production. 
From a consideration of the probable trends in the use of these fuels, it is 
apparent that their probable life expectancy is quite different from the simple 


ratios of present production as compared to reserves. Petroleum and natural 


gas reserves certainly have a much longer life expectancy than the ratios indicate; 
and coal reserves, conversely, have a shorter life expectancy. 


TABLE H-15. (5 ultimately recoverable mineral-fuel reserves of the 
States. Jan. 1, 1950 


DF 7. 0 


Oo 3, 000. 00 


;. O4 710 277. 4 4.71 


iverted to B. t. u.’s according to the following heat value 
ninous coal, 13,000 B. t. u.’s per pound; subbituminous coal, 9, 
3 t. u.’s per pound; petroleum, bitumen from bituminous sandstone, ar 
000,000 B. t.1 per barrel; and natural gas, 1,000 B. t. u.’s per cubic foot. 
1d H-12 
[} eum remaining after subtracting petroleum production to Jan. 1, 195 
ves of 100,000,000,000 barrels, as estimated by W. E. Pratt in Our Oil Resources 
M. Fanning, MeGraw-Hill Book Co., New York, 1950. Figure does n 


450 percent of estimated measured, indicated, and inferred reserves of bitumen from bituminous sand 
stone in deposits near Vernal and Sunnyside, Utah; Casmalia, Santa Cruz, Edna, Sisquac, Sulphur Moun 
tain, and San Ardo, Calif.; and Uvalde, Tex. 

Negligible. 

6 50 percent of reserves of oil in oil-shale deposits having an average content of 15 barrels of oil per to 
is estimated by D. C. Dunean, U.8. Geological Survey. Personal communication. 

’ Recoverable reserves of natural gas remaining after subtracting natural gas production to Jan. 1, 1950 
from original natural-gas reserves of 400,000,000,000,000 cubic feet, as estimated by L. F. Terry in Our O 
Reserves, first edition, edited by L. M. Fanning, McGraw-Hill Book Co., New York, 1945. Figure doe 


not include Continent 
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TasBLeE H-16.—Total assured recoverable mineral-fuel reserves of the United States, 
Jan. 1, 1950 


Assured recoverable re- 
serves and average 
annual production 
coal in billions of 
short tons; petro- 

um, bitumen from 

ituminous sand- 
stone, and oil from 
oil shale in billions of 
barrels ind natural 
ga n trillions of 


cub fi 


Assured recovera 
serves and average 
innual product 
in quadrillions of 
B, t. u.’s 


} 
i 
bh 


Total co 
Petroleur 
Bitumen from  bituminot 
sandstone 


} ‘ } 
li from o naie 


Natural gas 


ite, as reported it 


bitumen from 


, and Edna, (¢ 


Carl Belser 


ind Metallurgi 


reported in the 


Water-power resources 

Undeveloped water-power resources as estimated by the Federal 
Power Commission in 1949 (table H—17) totaled almost 77 million kilo- 
watts of potential generating capacity equivalent to a potential aver- 
we annual generation of over 390 billion kilowatt-hours. This can 
compared to the national existing hydrogenerating capacity of 18 
million kilowatts with an annual output of 50 billion kilowatts. 
However, broad economic considerations of the need for power in 
each producing area, investment costs, comparative feasibility based 


‘ 
< 
l 
t 
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on alternate sources of power, accessibility to market, and integration 
with other hydro and steam plants in each area will govern largely 
whether a particular plant is to be constructed. 


In addition, the 


multipurpose merits of individual projects for flood control, irrigation, 
and other purposes will play a large role in determining the desirability 
of development. 


TABLE H-17. 


wth Central 
South tlantic 
East South Central 
West South Central 
Mountain 
Pacific 
New England 
Maine 
New H 
Vermor 
Massachusetts 
Rhode Isl 
Connec 


etic 


Source 


Estimated 


generating 


graphical divisions and States 


Estimated 
potential 
average 
annual 
generation 
(thousand 
kilowatt 

hours) 


potential 
installed 


capacity 


kilow: 


000 | 390, 706, 000 
000 10, 580, 000 
5, 000 20, 299, 000 
4, 000 10, 286, 000 
35. 000 21, 736, 000 
O00 39, 303, 000 
, 000 22, 134, 000 
O00 9, 904, 000 
, 483, 000 
, 000, 000 


55, 000 
35, OOO 


, 000 
», OO 


3, 800, 000 
, 600, 000 
O00 , 280, 000 

000 360, 000 

0 0 

, 000 410, 000 


000 , 300, 000 
000 324, 000 
, 000 , 675, 000 


OOO 
, 000 
000 
, 000 
OOO 


740, 000 

, 270, 000 
5, 300, 000 
, 336, 000 
000 


0, 000 
7, 000 


59, 000 
50, 000 
, VOO 

5, 000 

59, OOO 
O00 
634, 000 


73, OOO 
20, 000 
OOO 
314, 000 
144, 000 


097 


yInmission, 


Division—State 


South Atlantic: 
Delaware 
Maryland 
District of Columbia 
Virginia 
West Virginia 
North Carolina_. 
South Carolina 
Georgia 
Florida : 

East South Central 
Kentucky 
Tennessee -- 
Alabama 
Mississippi ae 

West South Central: 
Arkansas 
Louisiana 
Oklahoma 
Texas 

Mountain: 
Montana 
Id sho 
W yoming 
Colorado 
New Mexico 
Arizona 
Utah 
Nevada 

Pacific 
Washington 
Oregon 
California 


Estimated 
potential 
} Installed 
generating 
capacity 
kilowatts 


0 

+ 000 
O00 
000 
), 000 
000 
000 
000 
000 


000 
737, 000 
000 
000 


2, OOO 
28, 000 
2, 000 
2, WOO 


000 
000 
000 
000 
000 
O00 
O00 
OOO 


2, 000 
, 000 
5, 000 


Estimat 
potenti 


Estimated undeveloped water power in the United States by geo- 


ed 
al 


average 
mnual 


thousar 
kilowat 
hours) 


feneration 


1d 
¢. 


u 
000 
OOO 
O00 

) 
QUO 
000 
000 
UUU 


000 
000 
OOO 
000 


000 


, 000 


OOO 
000 


O00 
BOD 
OO 
O00 


, 000 


000 
000 
000 


, 000 


O00 
OOO 
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Ficure H-3. 


TOTAL POTENTIAL WATER POWER IN THE UNITED STATES 
BY GEOGRAPHICAL DIVISIONS 


WM DEVELOPED E= UNDEVELOPED 


GEOGRAPHICAL DIVISION INSTALLATION - MILLIONS OF KILOWATTS 
10 15 20 25 30 


New England 


Middle Atlantic mpegs 


East North Central ae VEE 
West North Central x ets? soum coven, - 


South Atiantic 
East South Central 


West South Central 
Mountain 


Pacific 


Source: Federal Power Commission. 


Synthetic liquid fuel from shale 


Oil shale may prove to be an important supplementary source of 
liquid fuel in the United States. Experience so far has demon- 
strated that production of oil from shale is technically feasible. 
More work is required, however, to provide guidance as to economic 
aspects. Although no attempt has been made to estimate oil shale 
reserves precisely, enough is known to indicate that the reserves are 
vast and fairly accessible. The oil shale deposits in Colorado, alone, 
are estimated to have a potential yield of at least three-fourths trillion 
barrels from those parts of the deposits vielding an average of 15 gallons 
or more per ton. Richer parts of the deposits in Colorado which may 
vield 25 to 30 gallons per ton of shale in beds from 50 to 480 feet thick, 
may yield as much as 100 billion barrels of oil, disregarding mining 
losses. 

The States of Illinois, Missouri, Indiana, Michigan, New York, 
Kentucky, Ohio, Pennsylvania, and Tennessee as well as another 
croup of Western States, Montana, W yoming, and Idaho have wide- 
spread deposits of black shale rich in organic matter. These deposits 
have an oil yield averaging less than 15 gallons of oil per ton in minable 
thicknesses of 15 feet or more and are at present generally considered 
of less economic interest than those mentioned above. 
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Although data are incomplete for an accurate estimate of the total 
reserve of oil shale in the United States, it appears likely that deposits 
yielding 10 to 50 gallons or more of oil per ton contain a total of one 
trillion barrels or more of oil, of which perhaps 500 billion barrels could 
be recovered, 

Ort SHALE! 

The richest oil-shale deposits in the United States are in the Green River forma- 
tion of early Tertiary age and these are distributed in Colorado, Utah, and 
Wyoming. Smaller high grade deposits are known in Nevada. Estimates of 
reserves prepared in 1928 by Winchester are as follows: 


Estimate of oil recoverable from Tertiary oil shales 


Average oil yield, 
gallons per ton 


Recoverable oil, 


Total oil, barrels barrels ! 


than 15 79, 625, 998, 000 47, 625, 598, 000 
£2, 800. 000, OOO 25, 680, 000, O00 

3, 044, 000, O00 1, 826. 400, O00 

6, 059, OOO 3, 623, 404 


125, 476, O37, 000 75, 335, 721, OO 
ll reach the retorts and he treated. 


r’s estimates, prepared from incomplete sample, data are known to be 
conservative on the basis of more recent exploration in parts of the region. The 
oil-shale deposits in Colorado, alone, are estimated to have a potential yield of at 
least three-fourths trillion barrels of oil from parts of the deposits that yield an 
average of 15 gallons or more of oil per ton. Richer parts of the deposits in 
Colorado, however, yielding 25 to 30 gallons of oil per ton through thicknesses of 
about 50 to 480 feet, are estimated to have a total potential yield in excess of 
100 billion barrels of oil, disregarding mining losses. 

Although deposits of black shale rich in organic matter are widespread through- 
out several Eastern States, namely, Ulinois, Missouri, Indiana, Michigan, New 
York, Kentucky, Ohio, Pennsylvania, and Tennessee, and in some Wester! 
States such as Montana, Wyoming, and Idaho, these generally have an oil yield 
averaging less than 15 gallons of oil per ton through minable thicknesses of 15 
feet or more, and are generally of little interest as a source of liquid fuel at the 
present. 

Reserve estimates prepared by Winchester are available for parts of these 
deposits as follows: 


ates of recoverable oil from Devonian black shales 


Average oil yield, 
gallons per ton 


Recoverable oil 
barrels 


rotal oil, barrels 


Greater than 10 7, 680, 000, OOO 6, 912, 000, OOK 
do... 10, 978, 560, 000 9, S80, 704, ODF 


18, 658, 560, 000 16, 792, 704, OF 
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OIL-SHALE RESOURCES ! 


Although oil shale is found in Alaska and 20 States of the Union, the shales of 
he vast Green River formation of Colorado, Utah, and Wyoming are by far the 
richest. 

It was stated in the 1948 report that the main oil-shale deposits were contained 
in a 1,000-square-mile area in western Colorado. From the limited knowledge 
available at that time, these deposits appeared to be more amenable to exploita- 
tion, more persistent, and apparently richer than elsewhere in the Rocky Mountain 
region. Original estimates indicated that the 1,000-square-mile area contained a 
measure of shale about 500 feet thick, with an average assay of 15 gallons a ton, 
or the equivalent of 300 billion barrels of shale oil if it were possible to process all 
if the shale and obtain a yield of 100 percent of assay. The lower segment of this 
measure, known as the Mahogany ledge, ranging in thickness from 70 to 94 fee 

id averaging about 30 gallons a ton, was estimated to be capable of vielding 
100 billion barrels of shale oil, allowing 25 percent for mining losses. Only tl 
\lahogany ledge is considered to be of prospective economic tnportance 

tablishment of an oijl-shale industry in the relatively near future. 

Since the original estimates were made, data have been made avail: 
14 ecore-drill holes which were drilled by oil companies and 8 holes drill yt 
Bureau of Mines in 1948 and 1949. Of these holes, 19 were drilled on the so 

1 southwestern portions of the 1,000-square-mile area, and 3 were drilled 
f the area-——2 on the eastern edge of the formation and 1 south of 


] 


for 


River in the southeastern corner. Assay results of drill ¢ 


‘ls drilled in the northern portion of the area and of four surf: 
1 the northern edge also were obtained. 
Data compiled from the core holes and surface sections outsid 
of the 1,000-square-mile area tend to confirm the conclusion 
content diminishes rapidly as the outer edges of the old lake basin ar 
Assay results of 20 core holes, including 4 drilled by 


1945 and 1946, that are within the 1,000-square-mile 
original estimates of 300 billion and 100 billion ba | 


\ 


of the shale deposits in the 500-foot measure ar 
vely. Moreover, the data show that, if > minimum ay 
! ased from 30 gallo: F llons a 
le deposit in the Mahogany ledge is inerease 
26 percent more than the original estimate. 
lige would average LOS feet throughout the area. 
Che four gas wells from which data were obtained in 1948 ¢ 
oil-shale zone below the Mal OLany ledge. The se holes it i] 
posit equivalent to about 1,.200,000.000 barrels of shale oil 
ate of the deposit of shale assaying , Is a ton or more 
i the data are so limited that a further increase in the estimate 
eposit is not justified at this time. ily an extensive drilling 
ire can definitely block out the total oil-shale deposits and 
liable estimates of the reserves from which shale oil can be 
stern Colorado. 
Before 1948, little was known of the potential oil vield 
nation in Utah and Wvoming. During 1948 drill cutting ai 
m 10 oil wells drilled in Utah and Wyoming, representing 15,248 feet of Gr 
er formation. These wells did not penetrate the Mahogany ledge in either 
e and therefore were considered inconclusive. In 1949, 1,588 samples were 
iken from 16 oil wells drilled in Utah and Wyoming, representing 18,668 feet 
Green River formation. ‘The samples from one well in Utah indicated a 90-foot 
\lahogany ledge averaging 25 gallons a ton, or 104,221,000 barrels per square 
le. One well in Wyoming also indicated the possibility of oil shale that may 
of future commercial significance, but as the samples were ‘“‘spotty’’ tl 
not considered to be conclusive. 
The 1948 report mentioned that field examinations had been made of the 
ile deposits of Ohio, Indiana, Kentucky, Tennessee, Nevada, and the 
e contained in the Phosphoria formation of Montana, Idaho, and Wyomin; 
hough these formations contain immense tonnages of oil shale, the s 
ls are either too low in oil vield or are too thin to offer promise of commercial 
loitation except possibly in the very distant future. 


Synthetic Liquid Fuels, Annual Report of the Secretary of the Int 
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Fiaure H-9. 


PROVED RESERVES OF CRUDE OIL IN THE 
UNITED STATES IN RELATION TO PRODUCTION 


BILLIONS OF BARRELS 


1938 1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 
Source: Oil and Gas Division, 


TaBLE H-18.—Proved reserves of crude oil in the United States 


(Thousands of barrels] 





rato | proved | Actuat pro- | Rat 
J reserves | Suaiion dur r. | Produc 


tion to I - | tion to 
Jec. 31 ing the year 
| reserves | = | & the yea | reserves 


Proved Actual pro- | 
reserves duction dur- 
Dee. 31 ing the year 


1938 17, 348, 146 | , 214, 355 | q 1944..._____| | 453, 231 | 
1939_. al 18, 483, O12 | ae , 962 4.6 |} 1945__.. | 941, 846 
1940........] 19,024, 515 | , 353, | "1 || 1946....--.-| 1 20,873) 560 
1941......--| 19, 589, 26 | 2, 228 | 4.0 || 1947 21, 487, 685 | 
1942... .| 20, 082, 793 , 386, 645 ~5 |] 1948_......_] 23, 280, 444 | 
1943........| 20, 064, 152 | , 505, 613 3.3 |} 1949........| 2 24, 288, 133 | 


New basis excluding condensates. 
3 Final figure not available. 


Source: Department of the Interior Oil and Gas Division, February 1950, 
2. New Discoveries AND POTENTIAL SOURCES 


Enormous areas of sedimentary deposits have yet to be tested for 
their possible content of oil or gas. The only limit visible at this 
time is the ability to find oil and gas deposits. 

The industry and the Federal Government are actively engaged in 
attempting to learn more details as to the actual extent of the Nation’s 
energy resources 

The petroleum : and natural gas industries are constantly prospecting 
and drilling new wells. Recent large discoveries, such as those in 
Scurry County, Tex., in the Bakersfield area of California, and in 
Alberta Provine e in Canada provide encouragement to continue the 
research. 
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Data for annual exploratory effort in terms of number of wells 
drilled, indicate that the number has grown every year. In fact, in 
1949 the industry drilled about 50 percent more wells than in 1918. 
Unfortunately, the category of wells which showed the largest increase, 
were the dry holes (those producing neither oil nor gas) which have 
constituted a steadily growing share of wells drilled (table H—-19). 
When the dry holes are compared with the number of wildcat wells 
(those drilled in as yet unproven areas) the first thing which stands 
out is the fact that the number of dry holes at all times far exceeds 
the number of wildcat wells, although the margin has narrowed during 
the 12-year period 1937-49 (table H-20). Obviously, some wildeat 
operations do strike oil or gas. The American Petroleum Institute 
estimates that one > of every five wildcats is a strike; 1. e., becomes 
a producing oil or gas well. It follows, therefore, that a considerable 
number of wells drilled in already “proved” areas turn out to be dry 
holes. The API has estimated that the ratio is one dry hole out of 
every four wells drilled in proved oil fields. 

As wells have been drilled into deeper and deeper sands, the total 
footage drilled annually has increased more rapidly than the number 
of wells. The average depth of producing wells has shown a steady 
cain. This factor, compounded by the gradually rising cost for 
every foot drilled, has served substantially to add to the total average 
cost of every well drilled. 
H- Wells drilled in United States 


TABLI 19. 


ss Total pro- 
7 Gas wells Drv holes | Total wells!) Total foot- ducing oil 
Nad | drill drilled drilled ize drilled wells as of 


Wec. dl 




















1918 17, 860 2, 25, 813 
1919 21, O41 2, 4 2 209 228, OS4 
1920 24, 278 2 7,476 23, 029 | (2) 268, 600 
192 14,715 2, 5, 193 21, 989 ( 274, 500 
1922 17, 790 hy 5, 191 24, 907 (*) | 284, SSO 
1923 16, 182 2, 6, 043 24, 365 (2) 290, 100 
1924 14, 707 2,17 5, 591 22,470 | (2) 2909, 100 
1925 17, 029 2, 53 6, 847 26, 412 76, 595 306, 100 
1926 18. 626 2, 502 8, 328 29, 456 82, 477 318, 600 
1927 14, 382 2, 494 7, 213 24, 089 | 72, 267 300 
1928 12, 505 2, 754 7, 164 24, 765 74, 205 327, 800 
1929 15, 758 3, 107 7, 600 30, 363 88, 053 328, 200 
1930 12, 133 2,971 | 6, 16: 23, 711 68, 762 331, 070 
1931 7.061 2, 067 3, 264 12, 959 37, 892 | 315, 850 
1932 10. 569 1.079 3, 389 15, 836 | 47, 682 5 
1933 7, 887 1, 190 3,412 13, 523 | 39, 568 326, 850 
1934 13,119 1, 496 4, 811 21, 122 | 56, 141 333, 070 
1935 15. 418 1, 802 }, 696 24, 581 67, 845 | 340, 990 
1936 18, 704 2, 375 5, 787 | 28, 962 | 80, 997 349, 450 
I 937 23,115 2, 732 | 6, 627 | 35, 213 | 105, 099 363, 030 
938 19, 106 2, 143 6,515 | 29, 127 | 90, 585 | 369, 640 
19 9 17. 734 | 2, 030 6, 890 28,012 | 85, 523 | 380, 390 
1940 19, 843 } 2, 265 | 7,053 | 31, 149 | 96, 183 | 389, 010 
1941 19, 590 3, 27$ 7, 280 | 32, 510 99, 348 399, 960 
1942 10, 977 105 2, 685 | 5, 962 21, 990 67, 903 | 4104, 840 
1943 9, 887 76 2, 314 6, 364 | 20, 349 | 61, 992 | 407, 170 
1944 13, 502 54 3, 024 7,153 25, 786 | 84, 378 : 
1945 13, 944 153 3, 039 7, 346 26, 649 | 92, 982 
1946 16, O87 207 | 3, 355 8, 496 30, 230 101, 125 | 421, 460 
1947 17, 613 | 283 3, 437 | 9, 751 33, 147 112, 816 | 126, 280) 
1948 22, 197 346 | 2, 966 | 11, 939 39, 477 134, 659 | 439, GOS 
1949 21, 352 379 2, 984 12, 597 38, 534 138, 003 449, 545 





1 Includes water input, gas injection, and salt-water-disposal wells. Authority: World Oil. 


2 Not available 








From De Golyer and MacNaughton, Twentieth Century Petroleum Statistics, 1950, p. 25. 
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Figure H-11. 


UNITED STATES DRILLING OPERATIONS | 
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Source: Oil and Gas Division. 


TaBLE H-20.— United States drilling operations—Wells 





Gas and (Service and! 


| distillate | deepened | FY Wildcat 
j | 


| nde eccataestiaaee 
115 2, 732 2,739 5, 627 | 2, 185 
, 106 2, 143 1, 363 6, 515 2, 457 
, 734 2, 030 1, 358 . 890 . 759 
, 843 2, 265 | 1, 988 , 053 2, 982 
, 590 3, 279 3, 183 , 280 | 3, 409 
, 977 2, 844 . 962 | 3, 001 
. 887 ka 2, 179 | 6, 364 | 3, 440 
3, 502 3, O78 2, 430 | 7, 153 | 4, 057 
3, 944 3, 2, 658 7, 346 | 4,176 
16, 087 3, 562 | 2, 700 8, 496 | 4, 524 
17, 613 3.73 2,714 9,751 5, 461 
21, 760 3, 387 | 2, 660 11, 512 6, 877 
22, 042 8 1, 382 | 12, 727 '3 











i,e 


Source: Department of the Interior, Oil and Gas Division, February 1950. 





3 «(1949 





ildcat 


2, 185 
2, 457 
2. 759 
2, 982 
3, 409 
3, 001 
3, 440 
4, 057 
4,176 
4, 524 
5, 461 
6, 877 
i,« 


ED 


ENERGY RESOURCES! 177 


TaBLeE H-21.— Wells drilled for oil and gas in the United States, 1947-48, by months 
{Oil and Gas Journal] 


l l 
| Total 
Wells | Jan. | Feb. | Mar.| Apr. | May | June | July 











| 
| Aug. | Sept. Oct. | Nov.| Dee. | | 
\Num-| Per- 





| 
| i 
| | | | | | ber cent 
| | | 

———— — —_ CC cuamsmenn ld eomameses | a | ee | | ee ee ee 

| | | | | j 

1947 | | 
—. | 1,368) 1,201) 1,330) 1, 252) 1,618) 1,470) 1,683) 1,818) 1,527) 1,763) 1,559) 1,410|17,909) 58.4 
os Le 287) 265 261) 195 263) 258 298 | 304 288 341 290 255) 3, 305 10.7 
DT. onc 748| 623} 686} 651| 728) 776] 887] 971; 797) 905) 951) 815) 9,538) 30.9 


| 





Total_.| 2,403) 2,089) 2,277) 2,098) 2,609) 2, 504 2, 868) 3,093! 2,612) 3,009! 2,800! 2, 480/30, 842 100.0 











1948 | ivr 
Oil... 7 1, 786| 1,418] 1,665; 1,701) 1,870) 1,859) 2,129) 1,957) 2,176) 2,024) 1,964) 2,036/22,585| 60.2 
ee ciate 265 183 215 196 213 222 292) 251) 285 280 226 269) 2, 897 7.7 
Dry. | 957 665 741 876 991 997| 1,172) 1,077) 1,143) 1,191) 1,040) 1,176|12,026) 32.1 
Total_.| 3,008) 2,266) 2,621) 2,773 3, 074) 3, 078 3, 593] 3, 285) 3, 604) 3,495) 3,230) 3, 48137, 508) 100.0 


Wells drilled for oil and gas in the United States, 1947-48, by States and districts 


[Oil and Gas Journal] 



































1947 1948 
State and district _ 5 = ea aera 
| Of | Gas | Dry | Total | Oi | Gas | Dry | Total 
| j | | | 
Alabama.........- s = ee 24 29 | 1 | sagt 20 21 
Arkansas ___. | 182 | 10} 137 329} = 151 | 5| 145 301 
California... ; 1, 639 | 45 | 369 2,053 | 2,395 | 21 460 2, 876 
Colorado _. 152 | 7 | 50 | 209 | 149 | 10 |} 48 | 207 
Tilinois._. 1, 054 | 10} 969] 2,033} 1,262 | 11} 1,165 2, 438 
Indiana. - 312; 35] 334] 681] 518{ 40/ 519| 1,077 
Kansas ee j 1,303 | 452] 912] 2,667] 1,677| 382] 1,193| 3,252 
Kentucky = 289 110 | 261 | 660 | 349 151 403 903 
Louisiana: | | | | } | 
Gulf coast __- 5 ; j 443 15 193 | 651 | 457 | 21 | 291 | 769 
Northern__- 5 593 | 90 292 | 975 | 1,095 | 112 343 , 550 
Total Louisiana --__. | 1,036} 105} 485] 1,626] 1,552} 133] 634] 2,319 
Michigan 312 55 | 402 769 | 355 30 | 35 820 
Mississippi... = ; | 319 29 | 143 | 491 | 250 | 16 161 | 427 
Montana : s 152 93 | 64 309 191 | 69 85 845 
Nebraska, Missouri, lowa F 1. | 7) 7) 18 | 3 | 35 | 56 
New Mexico....__- ‘ 423 60 79 562 | 433 44 129 | 606 
Oklahoma. 1, 989 302 | 1,532] 3,823 2,417 | 258 | 1,588 | 4,263 
Pennsylvania, New York, Ohio, | | | | | | 
West Virginia-- i 2,836 | 1,435 | 685] 4,956 | 2,834] 1,170} 707] 4,711 
Texas: | 
Gulf Coast _. _- | 909 | 111 | 479 | 1,499 1,057 133 | 688 | 1,878 
West Texas.....__- 1, 973 | 21) 203] 2,287] 2,756 | 31] 464] 3,251 
East Texas 313 | 77 | 206 596 | 339 | 77} 213 | 629 
Other districts... 2,617 | 328 | 1,956 | 4, 901 | 3,467 | 301 | 2,646 6, 414 
i | i 
Total Texas ___.  bbbiiccast) ee 537 | 2,934 9, 283 7, 619 542 4, 011 
Wvyoming______- : 172 | 19 | 76 267 | 394 7) 183 
SURI is sing sees canes 12 | 1 | 75 | 88 20 | 5 | 105 











| 30, 842 | 22, 285 | 2 897 | 12,026 | 37, 508 
| | 





Total United States__.......__| 17,999 | 3, 305 | 9, 538 
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TasBLe H-22.—Crude production, proved reserves and discoveries, 1918-49 


ide tior | 
' a Proved crude| Withdrawal | New dis- 
oil reserves | rate percent | coveries and 
Dec. 31 (mil-| of reserves jrevisions (mil- 
Annually | Daily | lion barrels) | on Jan. 1 lion barrels) 


(2) (3) } (5) 


PDMINANNNDH 


Noh 


Wye 


~Jj 
Pe OW WIS 


tf 


“Id sIs3-1 1 
ne ml AI bo 


1940 
1941 
1942 
1943 
1044 
1945 
1946 
1947 
1948 
1949 


bm RO WWW DO SNNNNNNS 


PRDP®w 
cone > 


Sim Ow 
CO NO RON tm bo 


1 Based on Bureau of Mines release of Jan. 1, 1950. 


‘olumns 1, 2 


1, 2, 3, 5, and 6, Petroleum Industry Record, 1918-48, Oil Industry Information Com- 
nn 4, calculated annual production divided by reserves on Jan. 1, 


TaBLE H-—23.—Number of producing gas wells drilled, by State, 1935-48 


1935 | 1936 | 1937 | 1938 | 1939 | 1940 | 1941 | 1942 | 1943 | 1944 | 1945 | 1946 | 1947} 1948 


i 2, 290/3, 069/3, 235/3, 090!3, 353/2, 897 
Arkansas 3 

California 38 iH) 56 21 
Colorado ] l 1 ] 7 10 
Illinois 3 23 § 3 12 6 1 ‘ 11 
Indiana 3t 43 77 { : 19 : : 35 40 
Kansas 3 sl] 413 382 
Kentucky 210 ‘ 3g 151 
Louisiana ‘ 72 : 15 133 
Michigan 21: ) : 5: 5¢ ( { 54) } 
Mississippi } 

Missouri 

Montana 

Ne Ww Me x1co 

New York 

Ohio 

Oklahoma 

Pennsylvania 

Texas 

West Virginia 

W yor 


Other States 


> ‘ e 
- o 


lin Pennsylvania, 
tain only to dry gas and condensate wells. 


jureau of Mines from Oil and Gas Journal and State sources. 
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CHAPTER IV. 
FINANCE 
I. Price 


Since there is keen competition among fuels for customers and con- 
siderable opportunity for substitution, price plays an important role 
in determining total demand for each energy source. Fuel price 
trends from 1932 to 1949 differ with the type; the trends in prices of 
gas and electricity were generally downward until 1943 while bitumi- 
nous coal has shown an upward trend since 1932 (table J-1). The 
trend of petroleum prices was upward from 1933 to 1937, then down- 


ward until 1940 after which once again the trend has been upward 
to 1948. 


TABLE J—1.—Indexes of wholesale prices of fuels and electricity, yearly averages 
1932-49, and monthly averages 1949 and 1950 


[1926 = 100] 





“tT 
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| Petroleum 
| nous 

bat ae 

| 


| 
Year and month tas | Electric- | Anthra- Coke jand prod- 


ity | cite 


| 
| 
coal esc | ucts 
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1 Not available. 
Source: Bureau of Labor Statistics, 
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45.4 
41.0 
50. 5 
51.3 
57.3 
60.5 
55.9 
§2.2 
50.0 
57.0 
59.8 
62.5 
63.9 
63.5 
67.5 
90. 2 
122. 1 
112.2 
121.3 
118.7 
115.9 
113.3 
120.7 
110.4 
110.2 
109. 7 
109. 1 
109.9 
108. 5 
108. 5 


109. 4 
109. 4 




























108. 6 
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TABLE J—2.—Indezes of net monthly retail gas bills, December 1932-49 and March 
1950 


[1923-25 = 100] 


10. 6 therms 30.6 therms 








Year and month 


j | 























| All types | Manufac-} Natural | Mixed | All types | Manufac-| Natural Mixed 
| Ofgas | tured gas gas gas | of gas tured gas} gas gas 
dir ecscnsteanlbisicitaacs laine cess asl ccallipitieiniate nei eee hon it ie 
Sek Bea |} 97.4 99.3 119. 2 98.1} 897/ 928] 1083] 97.5 
iee.}.--.-- os 97. 2 | 99. 2 118. 8 97.7 | 88. 4 | 92.1} 107.9 | 92.2 
ec... Lisenant 97.4/ 100.1 115.0 98.3 | 88. 5 | 92.7 104. 5 92.9 
sa .| 97.2 100. 0 114.1 98.3 | 86.8 90. 4 104. 0 | 92. 4 
nee ss 96.7 99. 8 112.9 98. 3 | 85. 5 90. 0 101. 4 | 92.2 
RE ait ia 4sadacenn 96.8 100. 0 112.7 98. 4 | 85.1 | 89.4/ 101.2} 92.4 
si bosses caek tenuis’ 98. 8 100.7 1123] 107.6 86. 0 | 90.0} 100.5] 95.8 
1939. 99. 8 101. 4 116.0 107. 4 85.9 | 89.7{ 102.9 94.0 
1940_...- ‘ 98. 0 101.6 114.9 98. 2 | 84.5 | 88. 7 102.3 90.3 
BR cuvccdactedes | 97.2 100. 7 113. 2 98. 1 | 83.6 | 87.9 99. 2 | 90. 2 
1 b.s- hcecaxl 97.8 101.6 113.4 98.0 | 83.9 88. 4 99. 2 | 90.3 
eee scdcaceeuy 96.7 101.7 109. 8 94.8 81.6 | 88. 5 97.4 | 77.9 
es inicwocgidaaccie | SOE 101.8} 1101.4 94.6} 180.3 | 88. 5 1 $8.3 | 77.7 
1945... joancenhs, SORS 101.7] 191.4) 94.5) 1787] 884] 177.4 77.5 
1946... vadeecocel | ae 103.3 101.7} 885) 80.5 89.5 | 87.8 | 74.6 
PEER Rcnwccnncd 98.7} 109.6 98. 5 89. 7 | 83. 5 | 95. 4 84 4 75.1 
iy SY 103. 1 117.2 98.3 89. 0 | 86. 6 | 100. 5 | 84.3 | 75.1 
Bh oetiwsancke | 110. 1 130. 0 98. 4 88. 4 | 91.0 107. 5 | 84.7 76.0 
Moereh-...<......|. OR? 129.0 98. 0 7.4 | 90.7} 107.3 84.6 | 75.6 
ie tantacain 110. 1 130. 8 97.7 87.4 | 91.1} 108.2 84.1 | 75.6 
September__._.- |} 110.4 130.3 98. 1 89.3 | 91.1 | 107.6 | 84. 5 | 76.4 
December... -- | 110.5 129. 8 99.8 89.3 | 90.9} 107.0 | 85. 4 76.4 
1950: March.........- | 109.6 130. 0 98. 6 | 86. 5 | 90.0} 107.2 82.6 74.6 
} | 1 i 1 





1 Index reflects a discount of 53 percent in December 1945, and 31 percent in December 1944, bills in one 
city. 

Note.—It was assumed by the BLS for statistical purposes that 10.6 therms represent average monthly 
gas consumption for range use, and that 30.6 therms represent average monthly gas consumption for range 
and automatic water heater use. Data were collected for 50 cities for ther period prior to July 1947; since that 
time information has been collected for 34 cities. Im December 1949, 16 cities were classified as receiving 
manufactured gas, 16 cities natural gas, and 2 cities mixed gas. As of March 1950, 15 cities were classified 
as receiving manufactured gas, 17 cities natural gas, and 2 cities mixed gas. 


Source: Bureau of Labor Statistics. 





When fuel oil prices are stated in coal equivalents of 3.9 barrels per 
ton and compared to the price of a ton of bituminous coal, the price 
relationship between these competing fuels is seen in table J-3. The 
price advantage which heavily favored coal in the early 1920’s ended 
in 1928. Between 1928 and 1940 coal had the advantage only in 1934 
and 1937. However, between 1941 and 1949 this price advantage 
was on the side of coal in all years except 1946. Since 1949 this price 


advantage has apparently favored fuel oil but data through October 
1950 indicate rising fuel prices. 
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TABLE J-3.— Average prices of No. 6 fuel oil and bituminous coal screen ings (whole- 
sale) at New York Harbor, 1923-49 and monthly January—October 1950, showing 
the fuel oil prices in coal equivalent 3.9 barrels per ton 


Fuel oil 
—e Prices per 

. ( i 
No. 6 fuel quiva ton of bi- 

| 1 lent to 1 
oil dollars ton of tuminous 
coal at 3.9 coal : 
harrels screenings 
per ton 


per barrel 


1942 
1943 
1944__. 
1945 
1946 
1947 
1948 __ 
1949 
1950 
January 
February 
March 
April 
May 
97 June 
5.01 July 
5.11 August 
5.65 September 
5. 24 October 2. 15- 


ee 


to to to ho 


to to 


POP MP MMII Fs 


“hanged to $2.30 on October 7 by some suppliers 


The retail price structure of heating oil and coal is shown in 1948 
by taking monthly prices of selected — of coal and fuel oil 
eight cities (J-4). Throughout that year heating oil prices were 
stable while coal prices showed a enenieuiies ‘ly large spread (J-4). 

The coal producer is of course directly affected by the value of 
production since this represents the price paid him at the mine. 
When expressed in average value per ton per year the upward trend 
from 1900 to the 1920 high can be seen; then the downward trend to 
the low of 1932; and finally the peak of 1920 was surpassed in 1947, 
with a still higher value set in 1948. This should be noted in connec- 
tion with the income of bituminous coal mining corporations as 
shown in table J—10. 








ENERGY RESOURCES 


00 ‘ZT 
SZ 0% 
GL°el 
08 61 


IL “31 
82 1% 
69 “SI 
82 "0% 


ST SL 
OL FT 


6h 0% 
0S “6 
OL ‘2% 


¥8 “ST 
¥8 "EI 


+9 61 
28 0G 


8% ZI 
Sh IZ 
ST 9Or 
66 IZ 


amas 
8h $T 


FT 02S 





410q 
“W1909(7 





00°21 
SZ “0% 
GLE 

¢°61 


+0 “ET 
82 “1S 
69 ET 
92 °0Z 


8% “bI 
22 $1 


6F 02 
0¢ “61 
OL “2% 


b8 “ET 
58 EL 


+9 61 
Z8 0% 


9F ZT 
Of 1% 
ST ‘Or 
66 1% 


PI ZI 
Sb FI 


PIL 0Z$ 


1040190 | 


00 ‘ZI 
GZ 0% 
cL’él 
08 “6I 


+0 °ST 
82 “1% 
69 “ET 
9L 0G 


Of “FT 
G3 “FL 


6b 0% 
OS “61 
OL 2 


$8 “ET 
8 "EI 


¥9 61 
28 ‘02 


9€ “ZI 
OF 1% 
00 °9T 
O8 "IZ 


60°21 
8b FT 


FL “0Z$ 





I0q 
-m194d9g 


00°21 


Z0 61$ 


00°21 

&% 0% S 
GLI 28° 
09 61 sl 
06 ‘ZI tg" 
oO 1% 8¢ 
cyst L0 
19 “0% 6¢° 
ob tT oF 
FE FT bE 
6h 0% ¥% 
£2 61 z20 
OL 2% 6 
PS “ET ¥8° 
¥8 “EI +8 
tI ‘61 oI 
FL 0S L 
8T ‘ZI SI 
Of IZ 06 
00 ‘9T z9° 
O8 “IZ z8" 
LIT £L 
SP FI 20 FI 
Il “0z$ 
| qysn3any | Aine 





00 ‘ZI 
GZ “61 
Z8 ZI 
81 SI 


6h 21 
62 ‘02 
06 ZI 
rl 61 


Of “FI 
22 FL 
2 61 
20 61 
OF ‘0% 
#8 “ET 
r8 EL 


£6 “LT 
20°61 





FP 02 


€L ‘I 





euns 


{[suo][e3 OOT Jod ‘flo Zuryeoy ‘u04 you Jed ‘ayod puB [eoD] 





0% 


00 ‘ZT 
8% SI 
28 ZI 
$6 °L1 


‘zl 
‘6I 
“al 


st 


“PI 


v1 


6 
‘$I 


(oO 


‘el 


I 


“BE 
"st 


“Sl 


61 





“It 
99 "ST 
10 “SI$ 


00 ‘ZI 
GZ “SI 
28 “ZI 
96 °L1 


9L ‘21 
63 ‘61 
08 ‘ZI 
69°8T 


82 “FT 
SIF 


$2 61 
cP Lt 
C0 0% 


¥8 “EI 
b8 ET 





fudy 


| 00°21 


9 “ST 
28 ZI 
96 °LI 


OL “ET 
<¢ 61 
(8 “GI 
69 8ST 


o9 "FI 
SP FI 


¥% 61 
cP LT 
80 °0% 


¥8 “ST 
8 “ST 


19 OT 
cf "ST 


ee ZI 
gl '6I 
&% “ST 
8% 02 


LI at 
eo “ST 


G6 “LI$ 


qoley 








Areniqey 


92 °TI 
8E "ST 
28 “ZI 


96 °L1 


LZ “EI 
2°61 
18 ZI 
69 “SI 


09 $I 
by 61 
Ve “6I 
oF"L 

80°06 


¥8 “eT 
v8 “SI 


10 °9T 
oe 81 





LI ‘ZI 
Ib “eT 





Arenuvs 


1 SyzuoU pun sarn9 fig ‘grey ur syanf pazoajas fo saorud 2IDJAY—"F-[ AIAV], 





ro ee oe Z ON [10 Jang :[lo ZupjeeR 
iio amen ie meme 4. qn ‘a_¥0g 
Pent eae ee T ON JeoyMAonNG 
Peete a ae See Oe eee eee 
sayBig Uy 
ed ‘viqdepylyd 
Nae Z “ON [Jo [eng :[lo SuljwoH 
Ee oe TX ee qnu ‘eyog 
Paneer eae rT ‘ON Je0q Myon 
Bees eee eeene ees Meee eA01g 
yp BYIUV 
eX “N ‘H10OX MOp 
ae Se ne €°ON [lo jang 
= eee Z ‘ON [fo [en 
:[to Zuryeoyy 
eae a Eee coneseSe~ ane SOO 
“@A0JS O[TIB[OA-MOT ‘TRO SNHOUTUINII 
ne ee eAOIG :opOBIYIUV 
TSIM ‘VOXNCA TA 
oO oes eee € ‘ON To [eng 
fea es ie ee ae Z ON [lO feng 
2[10 ZuryeoxT 
ee Saprseenese ee ee 
errs a a “"@A0}gG :O0BIQIUY 
27 A'N ‘orepng 
eet ees Z ON [lO Jeng :[lo Zulqwoyy 
Se ert ae ee a 229 ‘8409 
ae ee ee T ON Joy MAON GT 
SE SSeS eer eee eA01g 
seyloBIqIay 
rsseyy ‘uo wsog 
eee Z ‘ON [lo Jong ‘[]o SuywoH 
eee ae I ON Jeo MION GT 
Ne V9A0I1S 
seyovigITdy 
t. PW ‘eouniyeg 











Jeny puw 4419 





“ 
ee 
P 
° 
mM 
is 
eG 
be 
oS 
oS 
& 
7, 
is 


OF “ZT 
£9 0% 
88 CT 


0¢ ‘ZI 
Sb OI 
86 ‘ET 
cr él 


98 °ZT 
£9 02 
88 CT 
6h IZ 


*Arvutunyoid on eV 


08 “ZI 
SE OL 
62 “EI 


0Z “SI 


08 ‘ZI 
RL OZ 
88 CT 


6h Iz 


“yjuoul youd Jo ICT 07 JO SB ole Sd 


| 


09 6I 


“SPL ‘Yooqiva x S[BIOUTFY :e01n0g 


*[BIDIOUINION » 

*X8} SOS JUD0I0d-] sapnyouy ¢ 

*XB8} SOTBVS JusdJed-z sepnpouy ; 

“SONSVIG JOqE’] Jo Nvaing Jo sjioder wiod] poyjdurog ; 


9A04S O[T}B[OA-MOT ‘TROD snoulmnyig 
ae “TON JeoyMyong 
. 7 “""9A0I8 
OO BIY Wy 
Oc ‘aowuryse yy 
~eeer""% “ON TO jong :[10 Survoyxy 
. ~~" $30 “oyog 
. ~""""T ON WoyMyong 
cn : “""@A01g 
ORIG IUy 
-OUIBIY ‘puBlyi0g 


= — 
| | -—-”""% “ON [10 [ony “[10 Zuyywoxy 
a 











186 


TaBLeE J—5.— Typical 250-kilowatt-hour residential electric monthly bills and average 
residential annual use, cities of 50,000 population and more 


ENERGY RESOURCES 


{State bill is an average for cities of 2,500 population and more] 


United States ss 
Alabama 
Birmingham 
Mobile 
Montgomery -_- 
Arizona om _ 
Phoenix 
Arkansas sigs aie 
Little Rock = 
California 
Berkeley 
East Los Angeles 
Fresno 
*Glendale 
Long Beach 
*Los Angeles 
Oakland 
*Pasadena 
*Sacramento 
San Diego 
San Francisco 
San Jose . 
Santa Monica 
Stockton 
Colorado > 
Denver : ; 
Pueblo a : 
Connecticut 
Bridgeport 
Hartford 
New Britain 
New Haven 
Waterbury. 
Delaware 
Wilmington 
District of Columbia 
Washington 
Florida : : 
*Jacksonville 
Miami : 
Saint Petersburg 
Tampa 
Georgia ee? 
Atlanta 
Augusta 
Columbus 
Macon 
Savannah 
idaho 
Boise City ! 
Illinois oe 
Chicago 
Cicero - i 
Decatur 
East Saint Louis 
Evanston 
Oak Park 
Peoria 
Rockford 
Springfield 
*Springfield 
Indiana ae baie Sed 
East Chicago._- 
Evansville 
*Fort Wayne 2_. 
Gary ' ioe 
Hammond.._____- ‘ 


Indianapolis_._..._...- 


South Bend 
Terre Haute___ 
Iowa 


Cedar Rapids. padatous 


Davenport... ........ 
Des Moines.____- 
Sioux City. _- 
Waterloo 


See footnotes at end of table. 


Jan. 1, 

; 1949, 
| monthly 
bill 


1948 — 
kilowatt- 
| hour, an- 
nual use 


| 
i} 
i 


bill 


Jan. 1, 
1949, 











6 





b OO OD S190 Cn EN DO OD SI SII 


6. 
f 


’ 
F 
oo 





PEN SENN 


DWNQOAINNINNS 





ee 


bor 


1,279 


1, 793. 


91 


. 068 
, 065 


1, 447 
985 || 


1, 246 
1, 552 
**1, 850 
1, 221 
1,114 
1, 196 
1, 200 


1, 268 


1, 285 
1, 481 


ioe 
1, 860 
1, 778 


1, { 


Os 


1,778 





1, 
1, 
2, 
3, 
1, 
1, 
1, 
L, 





035 

179 | 
166 | 
177 i 
211 || 
698 |) 
902 || 
245 |} 








Kansas. __- oP 
*Kansas City 
Topeka 
Wichita 
Kentucky ia 
Covington 
Louisville 
Louisiana an 
Baton Rouge. 
New Orleans 
Shreveport 
Maine ‘ 
Portland 


Maryland atone 


Baltimore _ -- 
Massachusetts 
Boston en 
Brockton __ 
Cambridge 
Fall River 
*Holyoke 
Lawrence 
Lowell 
Lynn 
Malden. 


Medford ET LA 


New Bedford 
Newton 
Quincey 
Somerville 
Springfield 
Worcester 
Michigan 
Dearborn 
Detroit 
Flint 


Grand Rapids _- 
Highland Park. _ 


Kalamazoo 
*Kalamazoo 
*Lansing_- 

Pontiac... 

Saginaw__-__- 

Minnesota 

Duluth 

Minneapolis 

Saint Paul___- 


| Mississippi-- 


Jackson a 
Missouri 


Kansas City_---.- 


Saint Joseph 
Saint Louis 
*Springfield 
Montana. ____- 
Butte !____ 
Nebraska 
*Lincoln 4. ____ 
*Omaha..-__..- 
Nevada 
Reno !_. 


New Hampshire... - 
Manchester _ _ - - 


New Jersey........ 
Atlantie City-- 
Bayonne. _____ 
Camden_.____- 


Fast Orange___- 


Elizabeth_____- 


Irvington__.__- 
Jersey City_..-. 
Newark. ...... 

i ae 


yo eae 
‘Sreneds. ...3..c.. cpus daes | 


















1948 — 
| kilowatt- 
monthly | hour, an- 
nual use 
| 
ROMS os hd 
4.95 | 1, 542 
4.63 | 1, 722 
5.00 | 1, 457 
ae eee 
4.75 1, 336 
5.75 1,413 
76 a tncan mai 
7.05 1,312 
6.83 | 1, 256 
7. 22 | 1, 326 
7.60 |____- 
7.70 | 1, 331 
6.86 |... 
6.74 1, 290 
OE 
9.61 | 891 
9.10 | 1, 357 
6.15 | 1, 020 
8. 50 733 
6.75 926 
9.13 691 
9. 16 800 
&. 09 816 
8. 50 985 
8. 50 1, 063 
7.46 744 
9. 61 1, 698 
7. 60 1, 000 
9.61 922 
7.34 1, 305 
a 1, 209 
et. , 
Re 1, 606 
y 2 1, 458 
5. 1, 860 
5. 1, 448 
7.01 1, 528 
5. 95 1, 901 
5.75 | 2,317 
4. 90 | 2, 451 
7.01 1, 646 
5.95 1, 534 
feo - 
wend | 1,415 
7. 36 1, 603 
7.75 1, 390 
Ob puck 
7. 56 1, 185 
1 eat oe 
7.00} 1,812 
6.65 | 1,317 
5. 94 1, 388 
6. 50 a3 
Cte = 
6. 83 1, 135 
RGN lawadhcanan 
4.40 **1, 620 
6.47 **1, 650 
TA Wactisiocabennda 
7. 51 3, 090 
Foi cient 
7.16 1, 146 
Sith dintecbtnees 
8. 40 1,014 
7.95 O44 
7. 95 1, 237 
7.95 1, 243 
7.95 1, 180 
7.95 896, 
7.95 979 
7.95 861 
7.95 979 
7. 95 990 
7.95 1, 041 
7.95 1, 224 


-Hours RestpenTIAL Execrric Service, Cities oF 2,500 


Figure J-2.—State AveraGe Biiis, 250 Kitowattr 
PopvuLATION AND More, 1949 anp 1939. 
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TaBLeE J—5.— Typical 250-kilowatt-hour residential electric monthly bills and average 
residential annual use, cities of 50,000 population and more 


New Continued 
Union City 


Mexico 


Jersey 


New 











Continued 


Jan. 1, 1948 Jan. 1, 1948 
1949, kilowatt- 1949, kilowatt- 

monthly | hour, an- monthly | hour, ar 
bill nual use bill ual use 


896 





Pennsylvania—C ontinued 
Pittsburgh 
Reading 











y 6. Uf 1, 501 
Albuquerque 6. 41 1, 133 Scranton 7. Ul 1, 102 
New York 8. O4 Upper Darby Twp 6.7 1, 548 
Albany 6. 69 1, 190 Wilkes-Barre &. 2 1.019 
Binghamton 6. 86 1, 427 York t 1, 823 
Buffalo 5. 03 1,475 Rhode Island s 
Mount Vernon 8. 60 1, 041 Pawtucket s RS 
New Rochell Ss. 60 1, 275 Providence ss 7 
N. Y. C.—Bronx 8. 71 938 South Carolina 6. Bt 
N. Y. C.—Brooklyn 8. 71 938 Charleston f 69 
NM. ee Manhattan 8. 71 938 Columbia 7 S17 
N.¥.C Queens 8. 71 Y3s South Dakota 8. 2 
wae Queens 7.41 1,318 Sioux Falls 64 
pea ee Richmond 26 1,318 *Sioux Falls f 3 
Niagara Falls 03 4, 661 Tennessee 1. US 
R ester 6. 86 1, 116 *Chattanooga " 906 
Schenectady 6. 69 1, 231 *Knoxvill iy ASF 
Svr ise 6. 69 1, 198 *Memphis RE 
rro 6. 69 1, 105 *Nashville GRO 
Utica 6. 69 1, 048 Texas 6. 82 
Yonkers 8. fi 978 Amarillo 6.4 1, 242 
North Carolina 6. S4 *Austin t **1, 185 
Asheville 6. 75 2, O18 Beaumont 7 "9 
Charlotte 6. 20 2, 279 Corpus ¢ 7. 4 1154 
Durham 6. 20 ] Dallas 6.19 1, 585 
Greensboro 6. 20 l El Paso 6. 7 1, 431 
Raleigh 6. 75 2, Fort Worth 7.0 1, 373 
Winston-Salem 6. 20 l, Galveston 5. ti 1, 328 
North Dakota 7. 75 Houston th 08 
Farg¢ ae 1, 661 *San Antonio 6.2 095 
Ohio 6.71 Waco 7 l 
Akron 5. 68 1, 763 Utah 6. 34 
Canton 7.15 1, 748 Salt Lake City 6 2, 20 
Cineannati Oo 1,377 Vermont x 
Cleveland 6. 73 1, 641 *Burlington 1, 28 
*Cleveland 5. 40 1, 291 Virginia 7 
Cleveland Heights 6. 73 1, 641 Arlington County 73 2 101 
Columbus 7. 883 1, 248 Norfol 7 1, 424 
*Columbus 6, 25 °°] 375 Portsmout! 7. 1, 485 
yton 7.19 1, 390 Richmond 7 1, 705 
smilton 6.12 2, 021 Roano} 7 1, 937 
milton 5. 46 1,117 Washington 1.8 
aAkewood 6.7 1, 641 *Seatth ] 8 
prinegfield 6. 70 1, 333 Spokane 4 38 { O70 
sledo 6. 50 1, 488 *Tacoma 2( ¥22 
ungstow! 68 1, 592 West Virginia 2 
Oklahoma 7. Rf Charlestor RO 
Oklahoma City 6. 97 1, 200 Huntington 226 
Tulsa 4.09 1, 457 Wheeling 1, 341 
Ore 5. 29 Wisconsin 6. 3t 
Portland 12 4.184 Madison .¢ 2,214 
Pennsvivania 6.83 Milwaukee {68 
Allentow! 8. 24 1, 416 Racine ys 197 
Altoona 7. 65 1, 381 W voming 
Bethlehem 8. 24 1, 550 Cheyenne 6. 2 1, 661 
Chester 6.79 1, S48 Hawaii 
Erie 7.65 1, 381 Honolulu as oe 
Harrisburg 8. 24 1, 340 Puerto Rico 
Johnstown 7. 65 1, 381 *Mavaguez 8. 4 - 
Laneaster &, 24 1, 686 *Ponce 8. 40 
McKeesport 6.35 1, 512 *San Juan 8. 40 
Philadelphia 5. 85 1, 548 
Largest city in State 
2 Served by a privately and a publicly owned utility. 
Served by two privately owned utilities. 
‘Served by two publicly owned utilities. 
§ ata for majority of customers. 
6 [data for minority of customers. 
*Publicly owned utility 
**Estimate based on data available, 
For notes indicating inclusion of lamp renewals, service contract with Tennessee V illey Autl etails 


pertaining to competitive situations and related matters see the typical bill report. 


TH468—51 14 
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TABLE J-6.—Production and value of production of the bituminous-coal and 
lignite-mining industry, 1890-1949 


j 
Value of production ! Capacity 


Production |-—--—— —————-| Men em-| Number at 280 


; : se he days 
(net tons) Total Average | ployed | of mines (million 
per ton tons) 


111, 302, 322 $110, 420, 801 $0. 99 192, 204 
117, 901, 238 117, 188, 400 .99 205, 803 
126, 856, 567 125, 124, 381 - 99 212, 893 
128, 385, 231 122, 751, 618 . 96 230, 365 
118, 820, 405 653, 501 - 91 244, 603 


, 118, 193 5, 779, .86 | 239, 962 
7, 640, 276 14, 891, 51E 8 244, 171 
, 617, 519 9, 505, 2: 81 247,817 
6, 593, 623 32, 608, 713 | .80 | 255,717 


323, 187 | 57, 952, 104 | .87 | 271,05 





. 04 304, : 
.05 | 340, 
12} 370, 
.24} 415, 
.10 437, 


2, 316, 112 , 930, 3 

5, 828, 149 236, 422, 

Ww, 216, 844 290, 858, 

2, 749, 348 351, 687, 93: 
659, 689 305, 397, 001 





5, 062, 785 | 334, 658, 204 | 
342, 874, 867 381, 162,115 | 
59, 112 51, 214, 842 | 

73, 044 374, 135, 268 | 

, 257 5, 486, 


.06 460, 62 





ae et et et et 
- 


“ib 


, 142 
059 | 51, 375, 819 | 
, 982 : 3,445 

5, 297 | 565, 234, 952 | 


703, 970 93, 309, 244 


at et et et et 
Dor to 


4, 426 502, 037, 688 | 
682 | 565, 116, 077 
, 563 249, 272, 837 

5, 820 , 491, 809, 940 
, O58 1, 160, 616, 013 


Ph Ww 


561, 
603, 14: 6, 939 | 
615, 305 8, 319 
621, 9B 8, 994 | 





5 ms et 


3}, 683 2, 129, 933, 000 
, 983, 600 

, 820, 000 

, 621, 000 

}2, 626, 000 


639, 5 8, 921 | 
663, 7 8, 038 | 
687, § 9, 299 | 
704, | 9, 331 
619, 604 7, 586 


hon Sno 


> 402, 000 
366, ORE , 183, 412, 000 
, 763, 35% , 029, 657, 000 | 
74A, § 933, 774, 000 | 
534, 988, 59% 952, 781, 000 


588, 493 7, 144 | 
503,647 | 7,177 
593, 918 7,011 
522, 150 6, 450 | 
.78 | 502,993 | 6, 057 





te RODD 


.70 | 493, 202 5, 891 
54 | 450, 213 | 

.31 | 406,380 | 

.34 418, 703 
.75 | 458,011 | 


467, 526,209 | 795, 483, 000 
382, 089, 396 588, 895, 000 
309, 709, 87% 406, 677, 000 
333, 630, 53° 445, 788, 000 
359, 368, 02% 628, 383, 000 


et et et et et 


372, 373, 1: 658, 063, 000 | .77 | 462, 403 

439, 087, 905 770, 955, 000 | .76 | 477,204 

a 445, 531, 864, 042, 000 | .94 | 491, 864 | 
EES : 348, 544, 76 678, 653, 000 .95 | 441, 333 
BI ence camo re, 394, 855, 3: 728, 348, 366 .84 | 421, 788 


chin ; aad 460, 771, 879, 327, 227 .91 | 439,075 
1941__- 514, 149, 245 , 125, 362, 836 .19 | 456, 981 
Se bi . 582, 692, 937 | 373, 990, 608 .36 | 461, 991 
1943... oliecia > om 590,177,069 | 1, 584, 644, 477 . 69 416, 007 6, 620 
RG onites ts 619, 576, 240 , 810, 900, 542 .92 | 393,347 6, 928 
Bcc 2. ...-| 577,617,327 | 1, 768, 204, 320 .06 | 383, 100 7, 033 
eo: aN 533, 922,068 | 1,835, 539, 476 3. 44 | § 396, 434 7, 333 
1947_.._.. i ie 630, 623,722 | 2, 622, 634, 946 .16 | 3 419, 182 8, 700 
Wei cnacns ; 599, 518,229 | 2, 993, 153, 747 4.99 | $441, 631 

1949 be 437, 868,036 | 2, 136, 870, 571 | 


| ' 

















4.88 | 


1 Figures for 1890 to 1936 and 1939 exclude selling expense. Figures for 1937-38 and 1940-49 include selling 
expense. 

2 Data not available 

§ Average number of men working daily. 





ude selling 
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Crude oil prices at the well appear in general to follow the same 
trend as that described for coal prices. However the high of 1920 for 
crude oil was above the 1949 high (J-7). 

Since crude oil must be refined for use, the spread between the 
price of crude and its principal products indicates the me within 
which the refiner must operate to show a profit (J-—8). The widest 
spread was reached in 1948 but this was sharply clea in 1949 
(J-8). This spread is only an indication, since there are only four 
products used and they are not weighted according to the relation of 
the percentage that eack product bears to the total. Another factor 
to be considered is the ownership of crude oil by some of the large 
integrated companies with the possibilities which that provides of 
operating on narrower spreads. 


TABLE J—7.—Prices of crude oil 


Average Wholesale | d ize | Wholesale 
price price index re rice index 
at well (1935-39 Year 1935 
per barrel! equals 100)? 


} 
| 
| 


$1. 98 | 32.9 || 1934_. 
2.01 2. 1935_.... 
3. 07 Be ae Ee I aan ceckanidla 
1.73 21. = 
1.61 20 1938_. 
1.34 24. } 1939__ 
1. 43 21. SE hosnctie 
1. 68 | 2 ar ae 
1.88 : 1942 
1. 30 | 8. 1943 _. 
| 1944 
| 1945... 
1946___ 
1947 _. 
1948 __ 
} 1949__ 





1 Petroleum Industry Record, 1918—48, 
2 Calculated by API from BLS index, 
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TaBLeE J—8.—United States wholesale prices of crude petroleum 
products 


Refined products in 9 refinery markets 


Motor Average, 4 products | 


gasoline, 


per gallon 


Light 
fuel, per 
gallon 


Heavy 
fuel, per ae 
gallon 


Kerosene, 
per gallon; | 
Per gallon! Per barrel 


Cents 
1.10 
3. 94 | 


3 
Sl 3 
3 


Cents Cents 
3. 26 1.74 
39 i 
96 
62 


Cents 
3.93 | 
41 


RO | 
22 
06 
| 
41 
4 
71 
87 
V3 
». 26 
». 5 ). 92 
G4 SI 


72 3. Ob 


Ft 


1 

Os 4 

55 4 

3. 34 5O 4 
3. 55 74 3 
67 05 4 
91 4 
09 4 
34 1 
33 $ 
On 5 


1S 


oon dm Co tS tO tS tO tO 


October 
November 
December 


Isa sdsas 


24 
24 


‘ 
‘ 
‘ 
& 
~ 
. 
& 
- 


from National Petroleum News. 
Midwestern Group 3, 


low quotation 
} percent; 
perce 
) per ind Los Angeles, 20 percent. 
sene, 5 percent; distillate, 15 percent; 
Grade, percent 
Arkansas, 4 percent; East Texas, 8 percent; West Texas-New 
i il Hill, 20 percent. Government- 
ring war period excluded, 


and residual, 30 percent. 


Ory 16 
u 


per barrel 


and principal 


Spread 
| between 
average 
} and 
| erude 
per barre} 


Crude 
petro- 
leum, 
8 areas, 


bo to bo be bo OS PO POP 
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Mexico, 12 percent; Gulf Coast, 
subsidy payments and charges collected and paid to 


6 percent; 


Gasoline, 
is 


tion reflects the trend in oil prices but not the actual sales realization for producers or 


roleum Association of America. 





rhted 
cent; 
rcent,; 
oline, 
ed as 


thern 


ENERGY RESOURCES 191 


TaBLeE J—9.—East of California wholesale prices of crude petroleum and principal 
products 


Refined products in 8 refinery markets 


Average, 4 products 
Kerosene, | Light fuel, |Heavy fuel, 7 
per gallon | per gallon | per gallon 


Motor 
gasoline, 


+r gallor 
per gallon Per gallon | Per barre] 


igu 
September 
October 

November 


December 


“I-33 6) 


Janu iry 
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Fiaurp J-4. 


Average Well-Mouth Price of 
Marketed Natural Gas 


By Areas and for the United States 
1938-1947 
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1938 1939 1940 1941 1942 1943 1944 1945 1946 


Source of data: U. S. Department of Interior, Bureau of Mines. 


1947 


Note.—Southwestern area includes Texas, Louisiana, Oklahoma, New Mexico, Kansas, Mississippi, 
Arkansas, and Missouri. North central area include s Michigan, Illinois, and Indiana. Appalachian area 
includes New York, Pennsylvania, West Virginia, Ohio, and Kentucky. Pacific area refers to California. 
Mountain States area includes Wyoming, Montana, and Colorado. 
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Fiaure J—5. 
Average Natural Gas Prices 


To Consumers in the United States 
1938 - 1947 


ie 
Vv 
— 
= v 
« z 
: + 
z wn 
Zz mS 
0 5 
Vv 


CENTS PER MCF 


Pipe Industrial 
, (Exclusive of Carbon Black & Field Use) 


NOTE: INCLUDES NATURAL GAS CONSUMED 
MIXED WITH MANUFACTURED GAS, PRIN- 


CIPALLY FOR RESIDENTIAL AND COMM- 
ERCIAL USE. 


47 


1938 1939 1940 1941 1942 1943 
ississippi, 


nian area Source: U. 8. Bureau of Mines, Minerals Yearbook. 
OLE t ¥ 
Yalifornia. 


1944 1945 1946 
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Prorits 


Profits in the different fuel industries from 1929 to 1949 present a 
varied picture for the main industries (table J-10). There were 
apparently relatively large profits in the petroleum industry and 
compar atively low profits for the coal-mining industry. 

These low profits of bituminous coal-mining corporations and the 
number of companies showing Te are indicated by Bureau of 
Internal Revenue statistics in table J-11. Even in the peak year 
of 1947, 466 of the 1,837 bituminous coal-mining companies reported 
net losses totaling more than $6,000,000. 


TaBLe J+10.—Corporate income before and after Federal and State income and excess- 
profits taxes, by industry, 1942-49 


{Millions of dollars] 


Bituminous min- Crude petroleum Products of pe- 


Anthracite mining : ' 
or" : ing! and natural gas troleum and coal 


After sefore After Before After Before After 
taxes t s taxes taxes taxes taxes taxes 


110 7 614 


—76 


Includes other soft coal mining. 


Source: Survey of Current Business, National Income Number, July 1950, and July 1947, 


The profit picture for 20 of the leading bituminous coal producers 
is of course far above that of average mining companies in the industry 
(table J-12). These companies, which accounted for 20 percent of 
the commercial tonnage of coal produced in 1947, are among the 
leaders in the industry by virtue of their size, their efficiency, and the 
aggressiveness of their manageme nt. Therefore it is not too surprising 
that these ¢ ompanies showe dan 8.3 percent return on invested capital, 
or net worth as it is often referred to, in 1946 and 16 percent in 1947. 
These figures are significant since net worth, or invested capital, 
includes all equity securities and surplus, and therefore shows the 
return on the money that has been invested in the corporation by 
stockholders plus that which has been retained out of earnings. 
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TABLE J—11.—Jncome and tazes of bituminous coal mining corporations, according 
to all Federal corporation tax returns 











' 
| | Net income| Deficit of bate 
|Report- Report- of corpora- | corpora- | wos : , Profit or loss 
Year Returns] ing net | ™& 2° tions tions et income) Federal alter 

| income B20 | showing | showing | loss nee me ee 

| | : | income loss 
1917 1, 234 1, 149 R5'$204, 564, 196 $645, 678' $203, 918, 518) $70, 961, 656 
1918 1, 234 1, 106 128) 150, 094, 603 1, 247, 971) 148, 846, 6382 65, 763, 660 
1919 1, 234 817 4 . 92 9, 943, 268, 62,259,694) 12,934, 424 
1920 1, 234 1, 152 25, 514 1, 658, 135) 249, 367, 379 23, 563! 173, 143, 816 
1921 1, 234 503 4,099) 30,274,905, 28, 889, 104 05Y, 444 18, 329, 750 
1925 3, 650 1, 065 55) 62, 826, 452) —22, 363, 497 4, 517, 057 26, 880, 554 
1928 2, 70, 863 073) 57, 985, 403) —24, 508, 330 3. 441, 860| —27, 950, 190 
1929 2 934 38,844, 51, 890, 877) —11, 822, 033 4,000,019) —15, 822, 052 
1930 2, 781 , 232) 67, 148, 274; —42, 071, 042 2, 637, 057| —44, 708, 099 
1931 2, 582 000) 57, 702, 000| —47, 745, 000 1, 039, 000 48, 784, 000 
1932 l 2RY 3, 000) 57, 123, 000) — 51, 167, 000 777. 000| —51. 944, 000 
1933 l, 396 .000, 54, 792, 000: —47, 549, 000 1, 029, 000) —48, 578, 000 
1934 2 660 ,000) 31, 218, 000 7, 584, 000 3, 308, 000 10, 892, 000 
1935 1, 591 566, 000) 35, 142. 000 —15,. 576, 000 2. 750. 000 18. 326, 000 
1936 ] 590 000, 28,493,000 —3, 310, 000 3, 214, 000 —§, 524, 000 
1937 l, 539 000 23, 066, 000 —777, 000 3, 208, 000 3, 985, 000 
1938 ; 363 2.000! 37,779, 000 —26, 667, 000 1, 661, 000 28, 328, 000 
1939 l, 505 ,000| 24,425,000, —6, 168, 000 2.844.000| —9,012, 000 
1940 1. 676 3,000 15. 617,000 14. 396, 000 6, 593, 000 7, 803, 000 
1941 a 859 ,000' 14,180,000 42,651,000) 19, 065, 000 23, 586, 000 
1942 . ea 906 2,000! 9,127,000) 67,915,000! 33,790,000} 34, 125, 000 
1043 | l, 975 3, 000 6, 996, 000! 96,157,000 49, 244, 000 46, 913, 000 
1944 1.8 932 , 000 &, 263.000' 92.736.000' 48, 926, 000 43, 810, 000 
1945 1! 915 2,000) 10,119,000, 71,294,000) 35, 613, 000 35, 681, 000 
1946 | l, 1,013 3, 000 9,016,000 80,537,000 29, 975, 000 50, 562, 000 
1947 | 41,837 1, 371 51,000! 6,093,000) 258,658,000 90, 224,000) 168, 434, 000 





Source: Statistics of Income, pt. 2, U. S. Bureau of Internal Revenue. 


TaBLeE J—12.—Financial data on 20 bituminous coal mining companies, 1946-47 } 


Net investment (millions) 


Rate of 
Year emernenent Net incon return on 
/ et 1come 
Ts invested 
Borrowed Invested r andes 

capital capital Total capital 

Percent 
1946 __. ‘ “ 55. 5 287.7 343.2 23.9 8.3 
1947 a 3 71.1 327.2 398. 3 §2.2 16.0 

i‘ These 20 companies are the following: American Coal Co. of Allegany County, Ayrshire Collieries Corp 


( 
Chicago, Wilmington & Franklin Coal Co., Franklin County Coal Corp., Hatfield-Campbell Creek Coal 
Co., Island Creek Coal Co., North American Coal Corp., Northern Illinois Coal Corp., Old Ben C 
Peabody Coal Co., Pennsylvania Coal & Coke Corp., Pittston Co., Pittsburgh Consolidation Coal Co., 
Pond Creek Pocahontas Coal Co., Rochester & Pittsburgh Coal Co., St. Louis, Rocky Mountain & Pacific 
Co., Truax-Traer Coal Co., United Electric Coal Co’s., Westmoreland Coal Co., West Virginia Coal & 
Coke Co. 





Source: Dean, Roy E., Financing Bituminous Coal. Coal Age, January 1949, p. 794. 

Financial data on 30 of the leading oil companies is also available. 
In this industry, however, size is tremendous as compared to coal 
companies. There is also greater concentration of output in the oil 
industry with the first companies accounting for 82.7 percent of total 
output of petroleum refineries in 1947 (table J-13). Since concen- 
tration decreases rapidly after the first 20 companies the data for 30 
leading oil companies would be little changed if only the leading 
20 were taken. 
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TABLE J—13.—Concentration of output in the largest petroleum refinery companies, 
1985 and 1947 


1947 concentration ratios 1935 concentration ratios 


Number of | Value of ship- 


companies ments First 4 First8 | First20 | Firsts50 | First 4 


companies | companies | companies | companies | companies | companies 


$6, 623, 708, 000 37.3 . . 91.7 


Source: U. 8. Department of Commerce, Concentration of Output in the Largest Manufacturing Com- 
panies. Prepared for Hon. Emanuel Celler, chairman, Subcommittee on Study of Monopoly Power, 
Committee on the Judiciary. Dec. 1, 1949. 


TaBLE J—14.—Return on invested capital of 30 oil companies,’ years 1934-44 
[Millions of dollars] 


Tere } me Average | “ 
‘ wesana Net return || ocaes Net return 
; based on |} ; jincome}| based on 


! ! 1) 
| Rate of || | Rate of 
i : : 

capital | net income capital net income 


| income 
} 





Percent 


Percent 
$157 2.9 |} 1943 | 6, 154 404 

| 

| 


| 
| 
5, 457 | 
5, 302 253 


5, 437 | 412 


6, 351 510 
6, 648 639 
27,485 602 
28,002 763 
8, 189 1,219 
9, 669 1, 929 
10, 907 1, 408 


5, 730 573 
5, 923 300 

, 973 321 
5, 997 377 
6, 031 530 


Lt ie~w— 
RSESpeoem 
ococoewsesoooe 





1 The 30 companies included in the study are Amerada Petroleum Co., Atlantic Refining Co., Cities 
Service Co., Continental Oil Co., Gulf Oil Corp., Houston Oil Co. of Texas, Lion Oil Co., Louisiana Land 
& Exploration Co., Mid-Continent Petroleum Corp., Ohio Oil Co., Pacific Western Oil Corp., Phillips 
Petroleum Co., Plymouth Oil Co., Pure Oil Co., Richfield Oil Corp., Seaboard Oil Co. of Delaware, Shell 
Oil Co., Sinelair Oil Co., Skelley Oil Co., Socony-Vacuum Oil Co., Standard Oil Co. of California, Standard 
Oil Co. (Indiana), Standard Oil Co. (New Jersey), Standard Oil Co. (Ohio), Sun Oil Co., Texas Co., Texas 
Gulf Producing Co., Texas Pacific Coal & Oil Co., Tidewater Associated Oil Co., Union Oil Co. of Cali- 
fornia. (Cities Service Co. has replaced Barnsdall Oil Co. which merged with Sunray Oil Co.). 

? As of Dec. 31, instead of average for the year. 


Source: Financial Analysis of Thirty Oil Companies, by Joseph E. Pogue, vice president, and Frederick 
G. Coqueron, petroleum department, the Chase National Bank, 1947, 1949. 


TABLE J—15.—Financial statistics of natural-gas companies ! 





Rate of 
return on 
invested 

capital 


Invested 


capital Net income 


1, 190, 528,000 | 123, 357,000 
1, 358, 687,000 | 134, 093, 000 
1, 531, 273,000 | 140, 132, 000 





1 These are companies reporting to Federal Power Commission which derive 50 percent of their revenues 
from sale of natural gas. 


Source: Federal Power Commission. 


Financial data on 30 oil companies shows that these companies 
had a 20 percent rate of return on their invested capital in the peak 
year of 1920 (table J-14). To show more correctly the rate of return 
earned on invested capital the yearly average is used rather than year- 
end figures. Figures on yearly price spreads between crude petroleum 
and principal products indicated that 1948 would be the peak year 


(table J—8). 
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Natural gas companies have shown a decreasing rate of return on 
invested capital since 1947 when a return of 10.4 percent was reported 
(table J-15). The companies included in this data represent about 
50 percent of the industry. Data which is not included indicate that 
since 1939 the rate of return has risen steadily from 7 percent to the 
high of 10.4 percent in 1947. 









3. INVESTMENT 









Total investment in the coal industry was estimated in 1939 by the 
National Resources Committee to be from 2% to 3 billion dollars; of 
this amount from 2 to 2% billion was estimated to be invested in 
bituminous coal. Net investment of 20 large bituminous companies 
increased from 287.7 millions of dollars in 1946 to 327.2 millions in 
1947 (table J-12). No total industry figures later than 1939 have 
been found. 

Gross capital invested in the oil industry grew from an estimated 
$14,750,000,000 in 1938 to $23,500,000,000 in 1949 (table J-16). In 
1949 30 oil companies had $19,183,462,000 in gross investment and 
$9,982,490,000 in net investment (table J-17). The net figure is 
arrived at by subtracting reserves of $9,200,972,000. Average 
invested capital of these 30 oil companies has increased in each year 
since 1935 with sharp increases since 1947 (table J—14). 











TABLE J—16.—Estimated gross and net investment in property, plant, and equipment 
of the petroleum industry in the United States Dec. 31, 1949 





{In millions of dollars] 














| 
Gross invest- | | Net invest- 
Department — aaa est-| Reserves ment = 




















Leases, wells, and equipment-_.__.-. | 11,75 
Natural gasoline plants 
Natural gas 


























IIE. intact an sdcineenmnebbaasagccce 
Crude oil pipelines. 
I EI sis doin resins wiemnaiancen 
A a ee 
Tank cars 






ee PIII, oe atictateubhiessiacngsneeoceiusns : | 56 eS 
ed Bee eh | 4, 375 | 2, 225 2, 150 
DAOUNDN eres css eon kig eceiorceccsice wecccankeneddsacsan 2, 750 | 1, 100 | 1, 650 
Odie 5c cmctaliteiginihatwhuushitineenieele nadia at adha son ‘ 2 








DISTRIBUTION BY DEPARTMENTS 


| . 
| Gross Net 
Percent Percent 
PR Sooo cckeecncdeatdetan Sake Gadel aaa aten me ken Spee ae 54.4 51.3 
SIRO ecstatic dadicalcthiaiiachs ad a Ee 8 al 14.0 | 14.8 
cna ann ar see ee el ae ae asthe oe a ere : an 18.6 18.2 
Daa; cn euidicd kaineieteicinanica Died ae eee 11.7 |} 14.0 
tice scnch naiatiashrirasic aed sie ie iain aces a ee ce i Oa ae i 1.3 1.7 
ON aint accel ea lig tata 00.0 | 100. 0 









Source: Pogue, Joseph E. and Coqueron, Frederick G. Financia] Analysis of Thirty Oil Companies 
for 1949, Petroleum Department, Chase National Bank, New York, 1950. p. 15. 
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TABLE J—17.—Gross and net investment in property, plant, and equipment of 30 oil 
companies Dec, 31, 1949 


BY DEPARTMENTS AND SEGREGATED BETWEEN DOMESTIC AND FOREIGN 


{In thousands of dollars] 


Gross Net 


) rtmer | . 
Department Domestic 


and for- 
eign 


United | Foreign | Domestic | United Foreign 
States countries | and foreign States | countries 


Leases, wells, equipment, and natural | | | 
gasoline plants 8, 196, 040 |1, 297, | 9,493, 141 3, A : 3, 499 
Natural gas 373, 932 21, 2: 395, 183 yi 2,474 611 


Total production 8, 569, 972 |1,318,352 | 9, 888,324 |4, , 19 20, 912 , 883, 110 
Crude oil pipelines 1, 256, 37! 975 | , 396, 350 | .2 92, 725, 266 
Product pipelines 210, 105 | | 210, 105 34, 023 0 34, 028 
Marine 554, 56 7 721, 031 348, | 105, 249 453, 520 
lank cars 39, 32% 9: 39, 622 , 794 | 31 , 825 
Motor transport 36, 2 , 345 37, 619 | 2,998 | 878 | 23, 876 


Total transportation 2, 096,643 | 308, 2, 404, 727 |1, 149, ; 198, 214 | 1,347, 515 
Refining 3, 789, ¢ 366, 001 4, 155, 901 |1, 863, } 218,167 | 2, 567 
Marketing 2, 066, 566 | 233,178 | 2,299,744 |1, 251, 56 134, 971 , 386, 539 
Others 421, 52% 13, 237 | 434,766 |; 283, 759 


Total, all departments ae , 944, 610 |2, 238,852 | 19, 183, 462 (8, 705, 838 |1, 276, 652 


DISTRIBUTION BY DEPARTMENTS 


[Percent] 


Gross 
Department ee , | 
Foreign | Domestic United | Foreign {| Domestic 
countries | and foreign States countries | and foreign 


Production 50.6 58.9 51.! ; 56. ! 
Transportation ’ 13.8 2.5 3.2 | 15. 5 
Refining 22.3 16.3 ; ’ 17 
Marketing ; 10.4 | 4 d 10.6 | 


Others 2. { 6 


Total 100. 0 100 


DEPARTMENTS 
—— 
Gross invest- | | ._ | Net invest- | Net in rela- 
teserves | 


Jepartme!r i 3S 
Department ment ment | tion to gross 


| Millions Millions | Millions Percent 
Production ; } $9, S&S $5, 005 | $4, 883 | 49 
Transportation 2, 405 | 1,057 | 1, 348 | 56 
Refining : | 4, 156 2,075 | 2,081 | 50 
Marketing i 2, 300 913 | 1, 387 | 60. : 
Others oie 434 151 | 283 65. : 


Total aside aula : 19, 183 9, 201 9, 982 | 52 


Source: Pogue, Joseph E., and Coqueron, Frederick G., Financial Analysis of 30 Oil Companies 
for 1049. Petroleum Department, Chase National Bank, New York, 1950, p. 12. 





 rela- 
) gross 


cent 


npanies 


ENERGY RESOURCES 199 
TaBLeE J—18.—Gross expenditures for property, plant, and equipment of 30 oil 
companies 


BY DEPARTMENTS AND SEGREGATED BETWEEN DOMESTIC AND FOREIGN 
YEAR 1949 


[Thousands of dollars} 


Depar ¢ United Foreigr I> stic 
State ul elgn 
Lé s, wells, and equipment $005. 6A7 $196. 421 187 
Natural gasoline plant (2 1 On 
Crud | marketing ' 
Natural 5 4°3 7 ") 
I ul, f OR 97, 18 25, 897 
cri vipeli 22. 969 298 267 
Prod pipelin 3 “ts 
Mari sf 7.9 
I A 729 
Motor Ry 82 
let ty ( t 9 
Refin 8 538 ? 
Mark Q 918 
Other - . 
it é 7 y 49 
Ad ) 62 9 S 9 1. 438 
I 1, 05 2 24 2 
Lr ‘ ( 27. 924 fh. i 164 > 
LA iY ( R32 832 
Or pen « 74 2, 740 
r g 19 
BY DEPARTMENTS, YEARS 1948 A ) ) 
, SN 
iS 
Vil \ P 
D 7 
Pro ¢ % g 
rr 2) ( 
Ref 7 $52 21.4 s 
M 2 218 
Of ~ As 2 
lo 2 s 2, 284 4) 


Invested capital in natural-gas companies representing about half 
the industry increased from $1,190,528,000 to $1,531,273,000 be- 
tween 1947 and 1949 (table J—-15). Of even greater significance 
in this industry is the tremendous expansion taking place especially 
in transmission facilities (tables J-19 and J-20). Between 1950 
and 1954 the natural-gas industry plans, according to reports, to 
spend $2,463,900,000 on construction. Of this total $1,518,300,000 
would be for construction of transmission facilities. The defense 
effort may, of course, reduce these contemplated expenditures dras- 
tically. The large expenditures made since 1945 in this industry were 
to a large extent for transmission facilities. 

Privately owned class A and B electric utilities at the end of June 
1950 had a ret investment in electric plants of $14,306,500,000 com- 
pared with $12,848,000,000 1 year earlier, a net increase of 11.3 percent. 
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TaBLe J—19.—Gas utility construction expenditures, by type of gas and by plant 
Junction, 1949-54 


[Millions of dollars} 





Type of gas and 
plant function 


Natural gas, total ate 
Production and storage !_... 
Transmission 
Distribution 
General 


All other types of gas, total. -..- 


Production and storage.-.-- 
Transmission 
Distribution 
General. - 


Total industry, total 


Production and storage !_..._| 


Transmission 
Distribution_- 
General 


1 Includes underground storag 
Note 


ae | 


| OST. Sea 


























e facilities. 


See text for procedures employed in preparation. 





| Forecast 
tual! en Total Total 
|Actual,| euesed 
| 1949 orecast, actual, 
| 1950 | 1951 | 1952 | 1983 | 1954 | 1950-54 | 1945-49 
ee ae = Poe. 
| $848.1 | $954.3 | $890.8 | $365.1 | $276.9 | $259.7 | $2,746.8 | $2, 463.9 
| 69.1) 87.3] 101.0 53.9| 60.2] 52.0 354. 4 298. 7 
_.| 567.7 | 645.6] 564.7] 119.8] 41.3] 37.7] 1,409.1] 1,518.3 
182.0} 193.5 | 190.6] 174.4] 163.6] 158.5 889.6 | 557.8 
20.3{ 27.9] 25.5] 17.0] 11.8] 11.8] 93.7 89. 1 
111.1] 1121] 904] 63.0] 55.7| 67.2| 3884| 4926 
| 42.5] 37.2 19.4] 128] 9.5} 218 100.7 212.1 
5.8 | 6&2] 21.3] 6.4 | 6.4 | 6.4 45.7 | 18.8 
57.7| 64.2] 45.8 39.9} 36.1 35.2 221.2 | 241.0 
ei Gs 261: £61 “art 34 20.8 | 20.7 
-| 959.2 |1,066.4 | 981.2} 428.1] 3326 | 326.9] 3,135.2] 2,956.5 
111.6 | 124.5] 120.4] 66.7] 69.7] 73.8] 455.1} 510.8 
573.5 | 650.8 | 586.0} 126.2] 47.7] 441] 1,454.8] 1,587.1 
239.7 | 257.7 | 245.4] 2143] 199.7] 193.7] 1,110.8 | 798. 8 
2.4) 2.9) 155!] 153] 1145 109.8 























Source: Gas Facts, 1949. 
TABLE J—20.—Gas utility construction expenditures, 1932-64 
[Millions] 
' | nani 
Construc- Construc- Construc- 
Year tion ex- Year | tionex- || Year tion ex- 
penditures } penditures || penditures 
1932... $84 || 1940____- $116 || 1948_____. $770 
1933 44 1941__- 140 1949 959 
1934 53 || 1942_. 111 || 1950! = 1, 066 
1935 60 1943... 75 1951 2 ~ 98 | 
1936__. 90 1944 162 1952 3__._- 428 
1937 97 || 1945 160 || 195: 333 
1938_ 79 1946 810 1954 2___ 327 
1939 74 1947 758 
Foreca 
3 k ti ate ; 
TasLe J—21.—Gas utility construction expenditures, by type of gas, 1945-50 
{Millions of dollars] 
DT as oF == "ha : ahd ed ee 1 | 1 | = = 
| ; | | Lique- 
Year Total Natural | Manu | Mixed fied petro- 
| factured | ly 
| eum 
BIC sen cea Seeds tone iantirhnlaciaia diaacae 160.4 | 126.3 27.1 6.5 | 0.5 
1946- 309. 6 236.8 57.9 10.7 | 4.2 
BY tiie g sass ancelndniica en hagsew neta | 1757.8} 1623.6) 1107 16.7 | 6.8 
we anal kk aoe | 769. 6 | 629. 2 116.9 19.3 4.2 
1949, total 959. 2 | 848. 1 89.8 17.8 3.5 
Production and storage...................- 111.6 | 69. 1 33. 6 7.1 | 1.8 
T ransmission... 3. ¢ 7.7 . 1. ] 
Distribution -_-- 239. | 7 8. 
| PSE pee Ores Oe ee SES 34. < 1. 
SOUS CCUG) ; CORRE. cc coon cncccsccssnnasds 6. o.. 
Production and storage...............- 124. 5 87.3 | 32. 7 3.0 1.5 
TOMI es bs ce baud tea sedbet th. 650, 8 645. 6 5.2 @) | () 
Distribution 257.7 | 193. 5 | 51.9 | 10.9 | 1.4 
General___-. “ 33. 4 | 27.9 | 4.0 | 1,4 | el 
i ! 


! Includes $143,127,000 cost of Big Inch and Little Big Inch pipelines purchased for conversion to transmis- 


sion of gas. 
3 Less than $50,000. 


Source: Gas Facts, 1949. 
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FIGURE J-7 


CLASSES A AND B PRIVATELY OWNED ELECTRIC UTILITIES IN THE UNITED STATES 


SOURCE AND DISPOSITION OF ELECTRIC OPERATING REVENUES 
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Figure J-—6. 
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GAS INDUSTRY CONSTRUCTION EXPENDITURES 
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CHAPTER V 
EMPLOYMENT AND PRODUCTIVITY 


It is widely recognized that we have been living in an age of major 
scientific advances and of vast technological applic ations of known 
scientific principles. There is much less recognition of and informa- 
tion on the extent to which technology has affected productivity and 
employment. Nevertheless it is clear that the tools of production 
have been greatly expanded and are increasingly widely used. In 
general this means that there is a larger aj pplication of capital (tools) 
and a smaller application of labor time per unit of production. 

Not only the production but the movement of fuels and energy to 
points of consumption has been gradually mechanized to a relatively 
high degree. In the case of bituminous coal nearly one-fourth of the 
total is now mined by stripping (mechanical removal of overburden) 
hence is almost wholly mechanized. Nearly one-third of the total 
production is mechanically cleaned. Of the slightly more than three- 
fourths of the total which is still produced underground, nearly two- 
thirds is mechanically loaded and more than 90 percent is cut by ma- 
chines as compared with only 23 percent a half century earlier. “Thus 
it is not surprising that with the average miner working approximately 
the same number of days as 50 years before (somewhat more than 
200 days per year but fewer hours per day) he on the average produced 
in 1948 6.26 tons of coal per day per man against only 3.09 tons in 
1898. On a yearly basis this amounts to 1,358 tons per man against 
651 50 years before. Meanwhile the number of men employed 
declined from 460,629 in 1905 to 433,698 in 1949. Even at the 
postwar peak of production in 1947 when 630,623,722 tons were pro- 
duced as compared with 315,062,785 tons in 1905, only 419,182 men 
were employed as an average daily working force. During one war 
year, 1944, nearly 620,000,000 tons were mined with only 393,347 
men employed. 

The number of strip mines and the production thereof has increased 
nearly a hundredfold since prior to World War I and the average 
production per man-day is approximately three times that of the 
underground miner. 

The miners who continued in en (and there were more 
emploved in 1949 than in 1939 (table K—3)) appear to have had aver- 
age weekly earnings at the most recent date of approximately three 
times as much as in 1939. In part this was accounted for by a longer 
average workweek; average hourly earnings were only a little more 
than twice as high as in 1939. Production meanwhile, with more 
strip mining and mechanized underground working involved, had 
increased from 5.25 tons per man per day in 1939 to 6.44 tons per 
man per day in 1949. Value of coal per ton at the mine had increased 
from $1.84 per ton to $4.88 per ton. 

202 





ENERGY RESOURCES 203 


The story in regard to Pennsylvania anthracite coal is only in a 
very general way the same as that for bituminous in respect to em- 
ployment, productivity, and technological advance. Both production 
and men emploved have declined sharply and persistently, the num- 
ber of men declining more rapidly than the produc tion, particularly 
in the recent period; employment stood at 176,552 in 1915 and only 
75,377 in 1949 whereas total production had dropped about 50 percent. 
Thus average production in tons per man per day increased from 2.19 
in 1915 to 2.87 tons in 1949. If 1898 is compared with 1948 the num- 
ber employed was 145,504 versus 76,215 and the average tons per man 
per day 2.41 versus 2.81. 

Technological advances appear to have been mostly of two sorts: 
an increase in production by strip mining from 1,121,603 tons in 1915 
to 13,352,874 tons in 1948, an increase in the index (1937=100) from 
38 in 1927 to 234 in 1948. Mechanical loading underground has also 
much increased—from 2,223,281 tons in 1927 to 15,742,368 tons in 
1948—or an index increase from 20 in 1927 to 147 in 1948. 


TaBLe K-1.—Production, value, employment, output per man, number of mines and 
mechanization tn the bituminous cecal and lignite mining industries in the United 
States, 1905, 1910, 1915, 1920-49 


Y , 629 


Percent of under- 
. ‘round productior 
| Value per Tons per ee 
na- Faas | Production ton Men em-| £005 Lt Number “2 
é I (net tons (f.0.b ployed m an me I of mines Mashed 
hus mines !) | aay Cut by aaa? 
ely | machines? Cates 
nan 
ced 905 315, 062, 785 
° . 111, 142 
3 1n 5 2, 624, 426 
. - 666, 683 
Inst 92 5, 921, 950 
; 5 564, 662 
the 192 3, B86, ABS 
4 | 0, 052, 741 
pre )- 573, 366, 985 
927 517, 763, 352 
men 2 500, 744, 970 
war , 2 534, O88, 593 
Oat 193¢ 7, 526, 209 
oad F 1931 382, ORY, 396 


52, § 
£93, 20% 
150), 2 
406, 3 
418 
458, 
462, 403 
477,‘ 
191, 
141, 33: 
421, 7 
$39 
456, 981 
161, 991 
$16, 007 
393, 347 


7 ibe be ote ie ate ate ee te oe te CO OO Co 
on On G7 c S 


9, 709, 872 
33 333, 630, 533 
ased 193 359, 368, 022 
; 373, 122 
rage 139, 087, 993 
the 7 & 45, 31.440 
: f 771. 500 
more 1941 514, 149, 245 
iver- 1942 582, 692, 937 
(3 : 190, 177, 069 
three M44 619, 576, 24¢ 
; 1945 577 ; 383, 10 
ymngel O4¢ 533 4306, 4 
re 630. 623, 722 4.16 | 4419, 18 704 90. 0 
more 194 590, 518, 229 9 | 4441, 631 26 9, 07 90. 7 
more vA ; 137, 868, 036 433, 698 3. 43 55 91 5 
had 
iS per ,, Figures on values per ton f , 1905, 1910, 1915, 1920 to 1936, inclusive, and 1939, exclude selling expense. 
g ) r years include selling expense 


eased Percentages for 1905 and 1910 are of total production, as a separation of strip and underground produc- 
tion is not available for those ye rs 
3 Data not available 


‘ Average number of men working daily. 
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' Source: Coal Economics Branch, Fuels and Explosives Division Bureau of Mines, Department of the 
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In the past 10 years tonnage produced per man per day has been 
approximately static, average weekly and hourly earnings per miner 
has approximately doubled and the average price per ton has increased 
from $3.64 to $8.56. Exports and imports have both been relatively 
small, except for increased exports during and after the wars. 

In regard to the production of petroleum natural gas and hydro- 
electric power, it may be said that the processes have long been 
mechanized to a very high degree and resting heavily on technology. 

The oil and gas industry employs some thousands more than the 
anthracite coal “industry but less than one-third the total employed 
in bituminous coal production. 

Earnings of labor so employed more than doubled between 1939 
and 1949 on either a weekly or an hourly basis. The average work- 
week is apparently somewhat longer than in the coal industry, hence 
with hourly earnings almost up to those of the coal mines, weekly 
earnings are somewhat higher than those of miners. 






















FiagurE K-1.—TRENps oF PropuctTion, EMPLOYMENT, MECHANIZATION, AND 
Ovurrut Per MAN aT Biruminous CoAaL AND LIGNITE MINES IN THE UNITED 


States, 1905-49. 
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TaBLeE K-3.—Employment, hours and earnings— Bituminous coal and lignite 


[Includes establishments primarily engaged in mining from underground and surface mines and type of coal 
except Pennsylvania anthracite, such as bituminous and other soft-coal varieties, or in operating soft- 
coal breakers or preparation plants] 





All 


> ; ¢ » 5 rare I 
employees ! Production and related workers 


I cnn eeapeareenaan | exigent ee 


| Number Number | - eo | Aves Avernes 
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1043... .. - tot pinta tpi” 437. 418. 
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SOUS CRIED noceccsione am 419. 393. 
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24. | 28.1 | . 883 

30. 86 | 31 . 993 
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41.6 | 401 
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32.6 | . 941 
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1 Data are based upon reports from cooperating establishments covering both full- and part-time employees 
who worked during or received pay for the pay period ending nearest the 15th of the month. The employ- 
ment series have been adjusted to levels indicated by social insurance agency data through 1947, and have 
been carried forward from 1947 bench-mark levels, thereby providing consistent series. The employment 
data have been revised from January 1947 forward. Hours and earnings data pertain only to production and 
related workers and were not affected by this revision. 


TABLE K-—4.—Statistical trends in the Pennsylvania anthracite industry, 1915-49 
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1 Data first collected in 1929. 
2 Output per man per day calculated on legitimate tonnages only; ‘“‘bootleg’’ purchases excluded. 
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Figure K-2.—Propvucrion anp AVERAGE NuMBER oF MEN EMPLOYED IN THE 


ANTHRACITE INDustTRy, 1915-49. 
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| Scrapers Mobile loaders 
Year - N 
um- r um- , 

ber of — ber of | fs an 

units — units teats 

| 

Pikdcwinsiamenatone 491 2, 811, 824 12 69, 837 
SR ae 548 2, 747, 254 20 146, 209 
WA cciasucssciaeys 564 | 2,714, 051 27 | 81, 545 
SE Ad anicncckibek wasn 594 2, 371, 370 25 132, 237 
GES on ernie teer aan 643 2, 721, 180 19 60, 657 
Bp ccdeccncsae 589 1, 950, 508 27 80, 104 





1 Includes duckbills and other self-loading conveyors. 


Net tons 
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Conveyors and pit- 








car loaders ! 
Num- y 
Net tons 
ber of 
units loaded 
2,807 | 12, 008, 485 
3, 006 | 11, 034, 492 
3, 233 | 12,823, 566 
3, 457 | 13, 550, 404 
3, 562 | 12, 960, 531 
3, 618 9, 827, 481 


{Mechanical loading includes coal handled on pit-car loaders and hand-loaded face conveyors] 








Index numbers: 1937= 100 


Taste K-5.—Pennsyivania anthracite loaded mechanically underground, 1944-49 
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units loaded 






TasLe K-6.—Relative growth of mechanical loading, hand loading, and stripping 
in Pennsylvania anthracite mines, 1927-48 


Year : s 
Mechanical Mechanical 
: ss Hand : F Hand 
loading Stripping ; loading Strippin ; 
underground loading | underground pie | loadin 
2,1 71, 434, 537 20 
Oh a di cla 1 2, 351, 074 2, 422, 924 | 67,373, 788 22 43 
i caSocatkhacktedeowan 3, 470, 158 1, 911, 766 | 66, 493, 690 32 34 
Mths est che tan alerts Rilo 4, 467, 750 2, 536, 288 | 60, 458, 344 42 45 
Msc nceesanacdesuEsn 4, 384, 780 8, 813, 237 | 49, 074, 722 41 67 
SIR stnibiiaiis tacnaisalsies win bieineabaaatin 5, 433, 340 3, 980, 973 | 38, 400, 820 51 70 
I il Ina inst liinitsonetgpiliiail 6, 557, 267 4, 932, 069 | 34, 474, 844 61 87 
BR eclevgdiustil io ntnninth oumenanged 9, 284, 486 5, 798, 138 | 39, 290, 255 87 102 
BN cidibeabceenicetaienannde mde 9, 279, 057 5, 187, 072 | 34, 503, 819 87 91 
Se ee ae 10, 827, 946 6, 203, 267 | 33, 898, 560 101 109 
ET ite hict npkcsnimge ti amihibletien 10, 683, 837 5, 696,018 | 31, 882, 514 100 100 
irate: Sci-kcpinaliin Aegina 10, 151, 669 5, 005, 341 | 27, 990, 628 95 89 
SI cacincrcspeicc wh cccesiin scdpeosceapet 11, 773, 833 5, 486,479 | 30, 797, 715 110 96 
I de a og ene 12, 326, 000 6, 352, 700 | 29, 190, 837 115 112 
RD nesses amet | 13, 441, 987 7, 316, 574 | 30, 435, 277 126 128 
SUNIL ciscbenanitessivacmachaiiia ties 14, 741, 459 9, 070, 933 | 30, 495, 240 138 159 
ae “| 14745, 793 | 8 989, 387 | 27; 990, 005 | 138 158 
SI akan stbiciecbiavendscnnnbs aiusakalahciedee 14, 975, 146 | 10, 953, 030 | 26, 800, 270 140 | 192 
Sth inaichsesinisthsvattecdioseiaital 13, 927, 955 | 10,056,325 | 20, 957, 744 130 177 
cla ce cicaains ts eben ge 15, 619, 162 | 12, 858,930 | 22, 465, 295 146 226 
SEE, Sdddbiainanabecone om 16, 054, 011 | 12, 603, 545 | 20, 909, 101 150 | 221 
nek enaieemdnwuen 15, 742,368 | 13,352,874 | 21, 432, 923 147 234 
aisle ib aidiibianeein ad aecgen 11, 858, 088 | 10,376, 808 | 15, 172, 562 lll 182 





1 As reported by Commonwealth of Pennsylvania, Department of Mines. 





3,310 | 14,975, 146 
3,574 | 13, 927, 955 
3,824 | 15, 619, 162 
4,076 | 16,054,011 
4,224 | 15, 742, 368 
4,234 | 11,858, 088 
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Figure K-4.— P®SNNSYLVANIA ANTHRACITE MINED From Srrip Pits, By 
REGIONS, 1928-48. 
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Source: Minerals Yearbook, 1948. 


TABLE K-8.—Relative growth of Pennsylvania anthracite mined from strip pits, 
1915, 1920, 1925, 1930, and 1944-49 


| Joree i 
Net tons a ec hd | Number of | Average 
mined by | total th r } menem- | number of 
stripping was stripped ployed days worked 


() 


1) 
) 
) 
) 


( 
@) 
(i 
( 


12, 858, § 
12, 603, ! 


Lehigh region nlinbaiaaae 2, 990, 8! 34.7 | 1, 691 
Schuylkill regio ; — » ae + 4,019 | 
Wyoming region 


Total ? ? ; _—onre 35: 
1949? aoas sii ots tapaiee ch 10, 376, 808 | 





1 Data not available. P 
2 No production by stripping in Sullivan County in 1948. 
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TaBLE K-—9.—Power shovels and draglines used in stripping Pennsylvania anthra- 
F cite, by type of power, 1946-49 


1946 








T wna we Hm. IY 

l'ype of power Number N 1m; —- N ur 
A ' E ber o = _ her of . 1 
es of power Seow, i otal 0 I l‘otal 





shovels 















2 Gasoline ee ee OS 20 RS 75 23 98 

“4 Electric 5 Bs tc ; 33 14 77 47 { 93 

| Diesel... ae 155 254 409 158 256 414 

4 All other a ieee aie s re a ete s es 6 6 4 4 

3 scaaidaaeichieersdietanSeiickectes nee ae aad citi 

a Total.- : ‘ re 262 18 580 284 25 609 
1948 1049 


1 apn ate ae: 












Type of power Number — Number — ’ 
of power dram Total | of powe trag- | Total 
i shovels vial shovels wee 
“4 lines lines 





i Gasoline___........ Ma Tt 8a es BT ee eros 65 | 8 73 66 20 86 
“4 Electric 2X) > SM arr aoe 54 165 | 100 53 45 98 
c ait eon etn ng ieee : 182 256 438 139 253 442 
“4 All other : 


Total. 





TaBLE K-—10.—Anthracite group—Employment, hours, and earnings 


{Includes establishments primarily engaged in the extraction and preparation, by screening at 
anthracite from virgin deposits from breaker waste, and from other sources by operating con 





















-- the working by contractors of culm banks and strip-pit and underground mines. Anthracite mines are 
located only in Pennsylvania] 
; Allem- ; 

ployees ! Production and related workers ! 

r | : | verage Average Average 
- Number Number ee lo aah ly . ty 

a ss q 1 mands \ CRIS WW RLY 10 y 

thousands) | (thousand earnings hours earnings 






la et as ae eh ie ‘ o 88.9 83. 6 $ 
















25. 67 | 97.7 $0. 923 
1940..... 2 a ae 91.9 86. 4 24. 94 27.2 . 924 
‘p pits peel se<- . ; ; aakeainet 92.3 86.8 7 28. | . 971 
de ; cance = 89. 0 83. 6 7 . 989 
1943... : : R: . ; 83.4 78.4 37 I 
7 1944 piaeecasene nanan ned 80.8 75.9 10.7 l 
Me kane aes Nee ee eee 72.7 68.2 | 9.2 1. 25 
verage . Se sities <ctieuie iat 7 Lode 81.8 76.9 3 1, 494 
imber of 1947__. ; bree k ge 4 79.4 74.6 7 1. 665 
s worked ee Se ae nN ‘ ail 80. 0 75.8 36. 8 1. 809 
1949. __ 5 i ck a la 2 77.3 72.8 30.2 | 1. 880 
> 1950 CADeT) . ....c.<<s RIN HS ede AS Re 75.3 70.7 29.0 1. 974 











tt ! Data are based upon reports from cooperating establishments covering both full- and part-time employees 
(i who worked during or received pay for the pay period ending nearest the 15th of the month. The employ- 
46 ment series have been adjusted to levels indicated by social insurance agency data through 1947, and have 
238 been carried forward from 1947 bench-mark levels, thereby providing consistent series. Hours and earnings 


data pertain only to production and related workers. 
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Tasie K-11.—Petroleum and natural gas production—Employment, hours, 
and earnings 


[Includes establishments primarily engaged in producing crude petroleum or natural gas from wells; natural 


mere from natural gas or from casinghead gas. Contract well drilling and rig building are not in- 
cludec 


Production and related workers ! 


| 


+ Average Average | Average 
Number | weekly weekly hourly 
earnings hours |} earnings 


1939 ; , | 114. 4 | $34. 09 38. 
1008 .5-5..<. . i 112. ! 34. 03 37. 
1941 ; pieihitnn alan 112. 36, 37 37. 
1942__.. al ee ei 110.0" 40. 35 39. 
1943_. : ; Shoe aaa 103. 47.85 42. 
1944 cave ; ae avteuie 106.1 | 53. 27 45. 
1945___. i Sakavedascal 110. 54. 24 45. 
1946 ‘ it ae 125.0 | 52. 96 | 40. 
1947 sn ceil ct Rane ee 120.0 | 59. 36 40. 
1948 eg REO SC 127.1 | 66. 68 40. 
1949 pe <a bias 127.1 | 71. 48 | 40. 
1950 (April) E 123. 5 | 74.41 | 41. 


(thousands) 


$0. 873 
| 881 
934 
| 


Onmw 


= 


-014 
100 
151 
197 
. 307 
. 473 
. 667 
778 
- 806 


NNwOWwWaAnNKa 
et et et et et et et 


! Data are based upon reports from cooperating establishments covering both full- and part-time employees 
who worked during or received pay for the pay period ending nearest the 15th of the month. The meer. 
ment series have been adjusted to levels indicated by social insurance agency data through 1947, and have 
been carried forward from 1947 bench-mark levels, thereby providing consistent series. Hours and earnings 
data pertain only to production and related workers. 

Norte.—‘‘All employees” is not available. 


TaBLeE K-12.—Man-days and direct wages lost in strikes, 1937-48, bituminous 
coal mining 


{In thousands] 


Number Direct | Number Direct 
man-days wage loss man-days | wage loss 
idle dollars | idl dollars 


1, 925 11, 530 |} 1¢ f 10, 025 
133 817 7 

7, 303 45, 276 
153 | 7 19 28, 667 

6, 748 ) : 145, 121 
264 | 


7, 510 ’ 858 | 619, 364 


Source: Conference Board Business Record, November-December 1949, p. 





CHAPTER VI 
TECHNOLOGICAL CHANGES 


There are three principal areas in the field of energy in which 
technological changes have occurred and are to be expected: 

1. Changes in the methods and approaches employed in the 
appraisal of the extent and character of energy resources. 

2. Changes in the methods of extraction whereby utilizable 
energy is made available for use and consumption. 

3. Changes in methods of end use. 

Although it might be expected that the progress of technology 
invariably results m a net increase in the amount of energy available 
for increasing use, this has not always been the case. The record 
far too frequently reflects a tendency toward profligate, rather than 
wise, extraction and utilization of fuel resources. Fortunately there 
have always been those who have pressed for rational approaches 
toward conservation by relying on technological advances to extend 
the limits of our knowledge on fuel reserves, to render more efficient 
their extraction, and to economize in their utilization by increasing 
the efficacy of consuming devices. 

For instance, the discovery of oil and gas producing areas is a 
measure of the improvement of exploratory or probing devices such 
as those employing seismic measurements, and of our knowledge of 
the geologic processes fundamental to the accumulation of petroleum 
and natural gas. Great advances have also been made in recovery 
methods. Refinements in drilling techniques—involving such things 
as better drilling and casing steels, for instance—have made it possible 
to reach deeper and deeper into the earth’s crust. Modern chemical 
methods employed in oil refineries and gas processing plants provide 
industry with a truly fantastic variety of important organic chemicals 
besides improving the quantities and quality of recoverable energy 
per unit of natural fuel. 

In the coal industry, the development of large machinery for the 
mining and underground transport of coal has resulted in rising levels 
of production per unit of labor employed. Advanced techniques in 
the treatment of coal have been a boon in raising its value as a source 
of energy in opening a storehouse of valuable industrial chemicals. 

The generation and transmission of electric power today also reflect 
the advance of technical discoveries. The efficiency of electric power 
generation, by steam or internal combustion prime movers or by water- 
wheels, has improved steadily. High temperatures necessary for 
modern steam-electric turbines could not be practically achieved 
without the commercial development and production of high-temper- 
ature, corrosion-resistant alloy steels. In transmission, the steady 
increase in the employment of high voltages—in excess of 200,000 
volts—makes it practical economically to tie together vast power- 
producing and power-consuming regions. Such developments draw 
upon not only the extraordinary advances in electrical engineering, 
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but in a corollary manner on advances in ceramics, for insulators; 
better steels, for transformer cores; better oils and synthetics, for 
insulation; electronic devices for the control of every portion of high 
capacity electric systems. 

The examples can be multiplied almost infinitely. Fundamentally, 
they reflect advances in our ability to observe, to interpret, and apply 
fundamental physical and chemical facts. That is to say, every 
improvement relies on a veritable pyramid of basic research. The 
answers to vexing problems created by our insatiable appetite for 
energy must rely therefore in very large measure on the continuous 
and accelerated development of new techniques which in turn will be 
based on the extension of fundamental research. 

Although the bulk of this discussion will be devoted to the con- 
sideration of certain important segments of current and immediately 
anticipated technologic advances in the three principal areas in the 
field of energy, there is emerging greater consciousness than ever 
before in our industrial civilization of the possible use of energy 
resources hitherto neglected or formerly unavailable for practical 
purposes. That is to say that we may be entering a new era of energy 
utilization—looking forward to such fundamental sources as those 
available through the fission of atomic ener gy, by the direct capture 
of solar radiation, by the harnessing on a large scale of wind and tidal 
power. 

In the consideration of the tapping of these fundamental sources 
of energy, there are already evidences of the types of techniques 
which will probably be employed. However, the factors of prac- 
ticality, basically those of costs, are still vague and, at best, subject 
to inadequate evaluation on the scale which may be desirable in the 
not-too-distant future. In the field of atomic energy, of course, the 
Atomic Energy Commission and collaborating industry have initiated 
a program to produce electric power. It is too early to appraise the 
extent to which this source of energy can become important in meeting 
our future requirements for energy. Isolated and somewhat spas- 
modic attempts have been made to utilize direct solar radiation by 
means of solar boilers and by means of the so-called heat pump. 
The increasing number of actual applications of the heat pump would 
seem to indicate reasonable prospects for its widespread utilization 
for space heating in commercial buildings as well as in residential 
structures. As to wind power, it is being given serious thought as a 
means of electric power generation. The possibilities of utilizing 
the ceaseless ebb and flow of the ocean on our shores have long 
intrigued the attention of the engineer. The Passamaquoddy in 
Maine, which would have been the first major undertaking for the 
use of oceanic tides, is again receiving formal attention. It might 
well be a source of dependable energy in the near future. 

In terms of most immediate technological advances which will 
profoundly and favorably affect the energy and fuels situation in the 
United States are the following: Improved discovery techniques; 
synthetic liquid fuels from coal, shales, and natural gas; fuels from 
agricultural products; underground gasification of coal; and develop- 
ments in fuel-burning and fuel-consuming equipment. 
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Improved Discovery TECHNIQUES 


The history of prospecting for petroleum in the United States 
reflects a progressive development of new techniques from the pioneer 
manner of drilling near oil seeps to the more recent geologic and 
geophysical methods e mployed in discovering deeply buried structural 
and stratigraphic traps. The earliest scientific exploration began 
when mapping of the rocks at the surface was undertaken to determine 
the location of anticlines, domes, and structural noses favorable to the 
accumulation of oil. Surface mapping, which continues today through- 
out the country for detailed information in areas not extensively 
explored, was followed by core drilling and geophysical exploration. 
Following World War I, geophysical methods, including the torsion- 
balance, seismograph, and the magnetometer were used extensively 
as aids in locating favorable structures; later the gravity meter was 
developed for similar work. Heavy mineral and micropaleontologic 
studies were started at about the same time as these extensive geo- 
physical programs and have been very useful in the correlation of 
beds between wells and determining the subsurface structure of the 
rocks. 

Zach newly developed technique has aided in the finding of addi- 
tional proved petroleum reserves. A whole series of refinements con- 
tinue to improve our ability to obtam basic information. For exam- 
ple, subsurface studies, starting with the correlation of driller’s logs, 
have been advanced by the results obtained through the use of drill 
cuttings, cores, heavy minerals, micropaleontology, electrical, and 
radioactive logs. 

New techniques have also been developed for the drilling of wells 
and in the production of oil and gas after discovery. Research in the 
fields of exploration, drillmg, and production is in constant progress by 
the petroleum industry. A number of companies have large labora- 
tories where such work is being carried on. Federal and State labora- 
tories together with these private companies are engaged in devising 
new equipment and techniques. For instance, the vast improve- 
ments in techniques of drillmg are illustrated by the successively 
greater depths to which wells can be drilled. A well was recently 
drilled in Wyoming to a depth of more than 20,000 feet, and com- 
mercial production ‘has been obtained at a depth of more than 15,000 
feet in California. Thus the ability of the industry to drill to such 
depths has brought large areas of deeply buried potential reservoir 
rocks within reach of the earth’s surface and consequently may be 
expected to add new producing areas to our proved reserves. In most 
of the deep basins in the country, few wells have been drilled below 
10,000 feet and yet the thickness of the sedimentary sequence ranges 
to 65,000 feet or more. This means that many thousands of cubic 
miles of deep sedimentary rocks have not yet been explored and 
tered The present drilling on the Continental Shelf, which is limited 
by the type of equipment used, is in water less than 100 feet dee p. 
The development of new equipment and new techniques may permit 
drilling in water at greater depths, thus opening up new possibilities 
for the extension of commercially available oil reserves. 
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The development of all these new techniques in the exploration and 
production of petroleum has become so advanced that contract 
service organizations with specialists in particular fields do logging 
by means “of electric, radioactive, temperature, or caliper methods. 
They also carry out formation- dip reading, gun perforating, side- 
hole coring. They employ seismic, avitational, and magnetic 
methods for the surveying of pobentisk ‘promniling areas. In very 
recent years, these organizations have also begun to utilize on a 
very large scale air borne magnetic surveys and photogeologic inter- 
pretations, modern radar and shoran surveying for offshore explora- 
tion. The great amount of data provided by these specialized 
techniques are important aids to the petroleum geologist and petro- 
leum engineer. By means of these advances the findmg and produc- 
tion of oil and gas is much more efficiently and effectively accom- 
plished than in the early years of the industry. The future of 
advancements in these fields is certainly most promising. 


SyntHetic Liquip FvELs 


It has been known for many years that, under proper conditions, 
coal, oil shales and sand, and natural gas can be made to yield liquid 
fuels. The question has been one of determining the best and most 
economical way of doing the job on a large scale. Today, it seems 
clear that the advances of technological research—by private and 
public research organizations—will assure the Nation of liquid fuel 
supplies derived from sources other than petroleum. To be sure, 
there are many improvements yet to be made in processing techniques, 
in the design of processing plants, for the reduction of costs and in the 
nature of the final product. The tremendous national importance of 
providing alternative sources of liquid fuels was recognized by the 
Congress in the passage of the O’Mahoney-Randolph Act of April 5, 
1944. Since then appropriations have served to accelerate research 
programs primarily, though not exclusively, carried out by the Federal 
Government. 

Processes for the liquefaction of coal and for making synthetic- 
liquid fuels we fe developed in Germany some 20 years ago. Both the 
Bergius-I. G. Farben hydrogenation and the F ischer-Tropsch gas 
synthesis processes were operated commercially in Germany before 
and during World War Il. These processes are being improved and 
adapted to American conditions. Diesel fuel, produced synthetically 
by one of these processes at a Bureau of Mines pilot plant, has 
powered the engine of a regular train on a regular run. 


Synthetic liquid fuels from natural gas 


Natural gas may be converted into synthetic liquid fuels by modi- 
fication of the German Fischer- Tropsch or gas synthesis process. The 
natural gas is first converted to synthesis gas, a mixture of carbon 
monoxide and hydrogen. The synthesis gas is then converted into 
liquids by passing it over a catalyst under suitable conditions of 
temperature and pressure. The products formed range from solid 
wax to methane and include materials of the volatility of gasoline, 
Diesel fuel, and gas oil. 

By proper selection of catalysts and operating conditions, this gas 
synthesis process may be made to yield Diesel fuel of high cetane 








ns, 
uid 
10st 
ems 
and 
fuel 
ure, 
ues, 
. the 
ce of 
the 
ril 5, 
arch 


deral 


Letic- 
h the 
1 gas 
vefore 
1 and 
ically 
, has 


modi- 
. The 
varbon 
d into 
ons of 
1 solid 
soline, 


his gas 
cetane 









ENERGY RESOURCES 217 






number and gasoline of relatively low octane number, or a gasoline of 
octane number satisfactory for automotive use and a Diesel fuel of 
medium cetane number. The process does not seem to offer much 
promise for production of high-octane aviation gasoline with good 
rich mixture performance. 

The first commercial synthetic liquid-fuels plant designed to produce 
asoline and other liquid fuels from natural gas is now in operation at 
3rownsville, Tex. This plant has a capacity of 6,500 barrels per day 

of liquid fuels. 

For several reasons it now appears improbable that any great 
number of such plants will be built: (1) Natural gas is a valuable fuel 
in its own right without conversion to liquids; (2) a rising demand and 
a spreading network of pipelines is rapidly taking off the market idle 
reserves of natural gas that are large enough to justify the capital 
investment for synthetic-fuel plants; (3) prices for natural gas are 
on the upgrade; and (4) like petroleum, natural gas is a relatively 
limited resource. 

Synthetic liquid fuels from coal and shales 


The recovery of utilizable oil from oil shales can be achieved by 
means of several processes. Among those are the gas-flow process 
of the United States Bureau of Mines and the one developed by the 
Union Oil Co. of California. For example, the Bureau of Mines’ 
process involves a delayed coking of the crude shale oil followed by 
mild hydrogenation of the distillate over a catalyst. All the steps 
involved are well-known commercial operations that should offer few 
difficulties in application. The Bureau of Mines has operated an 
oil-shale demonstration mine and retorting plant for approximately 
3 years and an oil-shale refinery for somewhat less time. Because of 
the research and demonstration programs of industry and the Federal 
Government, the recovery of oil from shales at this stage is less fraught 
with questions as to commercial feasibility than the methods for con- 
verting coal into synthetic liquid fuels. 

As pointed out above, there are two processes for the direct produc- 
tion of synthetic liquid fuels from coal or lignite. These are the 
Bergius-I. G. Farben coal-hydrogenation process; and the Fischer- 
Tropsch gas-synthesis process. Liquid fuels are the primary product 
in both processes; combustible gases and waxes are obtained as by- 
products. Inasmuch as there are no large residues of valuable coke 
from the operation of these processes, the primary objective of plants 
utilizing them is the production of liquid fuels. 

The coal-hydrogenation process consists of forcing hydrogen into 
the complex coal molecules and removing oxygen so that their chemical 
constitution is changed approximately to that of petroleum, whereupon 
the coal substance liquifies. The actual operation of the process con- 
sists of a high-temperature, high-pressure treatment with hydrogen 
gas of finely pulverized coal or lignite and heavy oil previously ob- 
tained in the process. The oil product, when separated from the 
resulting solid residue, is then distilled into various oil fractions rang- 
ing from heavy to light. The light oil is refined directly into gasoline; 
the heavy oil is recycled into the process. The middle oil fractions are 
hydrogenated further. The gasoline produced by means of this 
process has a high octane value suitable for aviation gasoline. 
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Most of the high-volatile bituminous, subbituminous coals, and 
lignites of the United States are suitable for the hydrogenation 
process. 

In the gas-synthesis process, the carbonaceous material, such as 
any coal, coke, lignite, is converted with the aid of steam to water 
gas, a mixture of carbon dioxide and hydrogen. After suitable 
purification, this mixture of gases is treated at relatively low tem- 
peratures and pressures with a solid catalyst under which conditions 
the gases combine to form oils and waxes. 

The oils produced in this process have low octane values but can 
be reformed to about a 70-octane gasoline suitable for motor operation. 
The process produces an excellent Diesel oil of high cetane rating. 

The gas synthesis of the Fischer-Tropsch process has a wider 
application to more diverse raw materials than does the hydrogenation 
process. Almost any carbonaceous material can be utilized although, 
obviously, the economies of so doing will vary. Materials that have 
been used include anthracite, all ranks of bituminous coal, coke, 
lignite, coal gas, natural gas, charcoal, wood, and other vegetable 
matter. 

As stated previously, the question is not whether liquid fuels can be 
made from solid fuels but rather what is the best way of doing the job? 
Although the techniques still present many questions, they have ad- 
vanced to a point of application where mvestigations of costs are 
becoming feasible. Thus, the programs of research, experimentation, 
and demonstration being carried out by private industry and pre- 
dominantly by the United States Bureau of Mines under the 
O’Mahoney-Randolph Act of 1944 are increasingly being directed to 
provide answers to operating and cost problems. 

The Bureau of Mines is engaged in a comprehensive research and 
development program on oil from coal at Bruceton, near Pittsburgh, 
Pa., and on the production of synthesis gas from coal at Morgantown, 
W. Va. It is also engaged in such work on the gasification of lignite 
and subbituminous coal at Grand Forks, N. Dak., and at Denver, 
Colo. Research and development on oil from shale are being carried 
on at Laramie, Wyo., and large-scale developmental work is well 
advanced on mining methods and retorting and refining processes at 
the oil shale deposit at Rifle, Colo. 

Large scale pilot-plant work on the production of oil from coal is 
proceeding at Louisiana, Mo. At that location, a 200-barrel per day 
hydrogenation unit is in experimental operation, and a 50-barrel 
per day synthesis gas or modified Fischer-Tropsch unit is nearing 
completion. Both of these pilot plants include new features and im- 
provements developed by the Bureau of Mines, and also are proceed- 
ing on the basis of research information obtained from German plants 
by American investigators following the close of World War II. Test 
runs are being made on various runs and types of coal from the differ- 
ent coal fields in the United States. The oils obtained will be in 
adequate quantity for working appropriate methods of refining and 
recovery of valuable byproducts. 

Inasmuch as mining methods and costs of extraction of oil from oil 
shales have been an uncertain factor in appraising the possibilities of 
this material, the Bureau of Mines has operated a demonstration mine 
at Rifle, Colo. The Bureau has developed a highly mechanized 
method of mining a 70-foot-thick bed of shale that averages 30 gallons 
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of crude oil per ton. Operating costs in a recent test were about 
30 cents a ton. This low mining cost and a probably lower over-all 
investment cost for mine and retorting plant than for coal liquefaction 
plants indicate that oil-shale plants may be among the first synthetic 
liquid fuel plants on which the Nation can rely as a supplementary 
source to petroleum. At higher cost, shale oil may be converted to 
motor fuel by hydrogenation under pressure. 

Interest in synthetic liquid fuels production is growing. A number 
of oil and coal-processing companies are conducting research and 
developmental work on making oils from natural gas, coal, and oil 
shales. At present, natural gas and oil shale seem to be the raw 
materials that will first approach the costs of natural petroleum 
products. However, further developments, a rising price structure, 
and the values of natural gas in its original state may bring coal and. 
lignite into the picture pea than has been generally expected. 


Fuels from Agricultural Products 


One phase of the Federal synthetic liquid fuels program includes 
the development of processes for the production of synthetic liquid 
fuels from agricultural products. With funds available through 
the Department of the Interior, under the O’Mahoney-Randolph 
Act of 1944, the Bureau of Agricultural and Industrial Chemistry of 
the Department of Agriculture is conducting a project to determine 
the manufacturing steps and costs on a semiworks scale of a process 
for the hydrolysis of agricultural residues to sugars for the production 
of alcohol and other liquid fuels. The semiworks plant in which this 
process is being studied was completed in 1946, and actual plant opera- 
tion has been in progress for the past 4 years. 

The hydrolysis process under investigation consists of converting 
one of the fractions of agricultural residues to pentose sugars and 
subsequently converting the cellulose fraction to dextrose. The 
pentose sugars may be fermented to the liquid fuels butanol, isopro- 
panol, acetone, and ethanol, or they may be converted to furfural, 
or other products of high monetary sales value. The dextrose, of 
course, may be converted to the liquid fuel ethanol. The economic 
advantage of this hydrolysis process lies in the fact that the pentose 
sugars and dextrose can be almost quantitatively separated; therefore, 
each one in its turn can be converted to maximum yields of end 
products. On the basis of further work and closer estimates, it now 
appears that by separating these sugars and fermenting them singly 
about 65 gallons of liquid fuels can be manufactured per ton of 
agricultural residues. On the other hand, if these sugars were fer- 
mented together, only about 50 gallons of liquid fuels could be manu- 
factured per ton of agricultural residues. 

Federal, State, and university laboratories are also conducting 
investigations on the industrial fermentation of carbohydrates, 


the utilization of agricultural residues, and the evaluation of agricul- 
tural motor fuels. 


3. UNDERGROUND GASIFICATION OF Coa 


The feasibility of extracting fuel and chemical values from coal 
seams by controlled underground combustion without mining has 
been under study ever since the conception of the idea by Sir William 
76468—51——16 
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Siemen in 1868. It is only recently that large-scale demonstrations 
have been undertaken by French, Belgian, English, Russian, and 
American engineers. The Russians state that large industries located 
near the Donetz Basin are obtaining their fuel supply from gas supplied 
by burning coal underground. The reliability of these claims cannot 
be checked. 

The principle of underground gasification entails the isolation of a 
suitable seam of coal, setting fire at one portion of the seam face, 
feeding necessary air or oxygen to the combustion zone at controlled 
rates, and providing a means for collecting the resulting gaseous 
products of combustion. So far results of large-scale tests indicate 
that no difficulty is encountered in maintaining combustion of coal 
underground. They also show that the coal in place can be completely 
gasified, leaving only an ash and clinker residue. They also indicate 
that suitable gases can be produced for power production and for 
synthesis. 

The gas produced by burning coal underground consists of a mixture 
of carbon dioxide, carbon monoxide, nitrogen, hydrogen, methane, 
and some higher hydrocarbons. These gases can be used for power 
generation either by means of steam-electric power plants located on 
the site of underground gasification, for or the direct gas-turbine 
generation of electricity. In the latter case, the over-all efficiency 
of such an installation may be from 25 to 50 percent greater than 
that which is now obtainable from present mining methods followed 
by coal utilization in steam power plants. 

Perhaps of greatest importance are the possibilities of production 
of gas suitable for synthesis into oil and gasoline. In this instance, 
the pumping of oxygen instead of air to the underground combustion 
zone would produce a gas rich in carbon monoxide and hydrogen. 

In the United States, major scale experiments have been under way 
under the joint auspices of the United States Bureau of Mines and the 
Alabama Power Co. at Gorgas, Ala. The results so far obtained are 
considered by technicians as most encouraging. Tests are now being 
directed to the determination of operational characteritistics of 
possible large scale commercial application. These include such 
problems as the quantity of coal which can be gasified and under what 
conditions; the types of gas outlets which will be most efficient; 
fundamental technical and economic information of influence on plant 
size, plant location, plant installation and operating costs. 

These experiments have so far been conducted only on horizontal 
seams which are clearly recognized as the most difficult to work with. 
It is expected that seams having considerable pitch will be much 
easier to gasify. 

The possibilities of underground gasification are very great. For 
example, it may eventually be possible to utilize coal seams heretofore 
considered valueless, such as those too steeply pitched to permit 
economic mining. 


4. New Deve.topmMents IN Fuge.t-BuRNING AND Fue.-ConsuMING 
EQUIPMENT 


The opportunities are very great to extend the lifetime of our present 
energy sources by the reduction of losses of the conversion of energy 
to useful heat or power. Aside from the physically avoidable losses 
of coal and oil left in the ground and gas burned in the air, roughly 65 
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percent of the energy contained in the resources we put to use is lost 

because of various inefficiencies. A slight increase in the efficiency of 
use in motive equipment such as automobiles would be represented in 
substantial savings in our over-all petroleum consumption. About 
10 percent of our home heating fuel is wasted because most furnaces 
are either obsolete or operated inefficiently. Another half of the fuel 
is wasted because nine-tenths of our homes are either inadequately or 
improperly insulated. A large portion of these over-all losses could 
be prevented without diminishing the comfort provided by and the 
ease with which energy resources can be used. By and large, this 
waste is an evidence of our profligate habits. 

There is definite indication that industry, as well as the consumer, 
are conscious of this problem and of the opportunities for remedy. 
Technologic advances in automotive design, whether by increases in 
engine efficiency or by cutting down the dead weight of the body and 
chassis, already provide greater mileages per gallon of fuel in spite of 
very great advances in the average speed with which motorcars are 
being driven. Modern heating plants for the home are being designed 
for higher efficiencies. Greater consideration is being given to ade- 
quate insulation and to maximum locational orientation to take ad- 
vantage of solar radiation. Yet, the possibilities of further improve- 
ments have been barely tapped. 

In the field of industrial burning equipment, installations since the 
last war have included many automatic features. Where coal is used 
the equipment has been designed to burn a much wider variety of 
coals than formerly thought necessary. At the same time, higher fuel 
costs have placed a premium on higher efficiencies even though neces- 
sitating higher capital investment costs. The net result, however, is 
that less coal has become necessary to obtain the same results. Public 
utility plants for the generation of steam and electric power have 
shown marked and continued improvement in fuel utilization, and 
the trends continue markedly in that direction. Probably the greatest 
single development in the coal-burning field has been the wide use, 
particularly in smaller installations, of the spreader stoker which can 
handle a vary wide range of coals efficiently. 

In the domestic field, there continues to be much activity toward 
the design of automatic coal-stoker equipment. In large measure, 
this is a result of the keen competition offered solid fuels by oil and 
gas. The increasing use of such automatic equipment will affect the 
size of coal used for domestic heating. On the other hand, the effect 
of stoker use upon the over-all amount of domestic coal burned is not 
apt to be considerable at this time. Part of the reason for this is the 
fact that the resulting greater efficiency of use results in somewhat 
less coal being used to provide the same degree of heat and comfort. 
The desired ultimate type of coal-burning equipment for the home is 
that which will provide the greatest degree of automatic operation 
approaching comparability with burners of oil and natural gas. 

Another indication of technological improvements designed to 
broaden the field of utilization of coal is in the coal burning gas turbine. 
Since 1945 a program has been underway to test and develop a satis- 
factory coal burning gas turbine that will transform the heat energy 
of coal into power with greater combustion efficiency than is now 
possible. Under the aegis of the Locomotive Development Com- 
mittee, a wide variety of small-scale tests were conducted, followed 
by the installation of a gas turbine at Dunkirk, N. Y., to evaluate 
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further the possibilities of this type of power plant for use in 
locomotives. 

In the small-scale tests a combustion chamber was developed that 
can successfully burn coal at the high rates required by the space 
limitations of a locomotive and a coal pump was devised that can 
pressurize finely pulverized coal. Though the operation of the experi- 
mental turbine at Dunkirk has shown that the proposed system of coal 
handling and combustion is adequate for power plants operating at 
steady loads, control equipment must be developed that will be suffi- 
ciently rapid in its response for locomotive service. Work is under- 
way to improve ash removal and to eliminate localized concentrations 
of dust particles. A unit especially designed for experimental installa- 
tion on a locomotive has been constructed and is now undergoing test 
as a stationary turbine. 
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